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THE PROPOSED NAVAL MEMORIAL ARCH. 

Although, at the time, it was a matter ot regret to the 
friends of the United States Navy — that is to say, to 
every right-hearted American — that the memorial arch 
which was erected at the time of the homecoming of 
Admiral Dewey was not perpetuated in marble as a 
lasting tribute to the triumphs of our navy in the late 
war with Spain, for various reasons it was certain that 
the appeal for the necessary funds to build a perma- 
nent Dewey Arch would rneet with a half-hearted re- 
sponse. The comniittee which had charge of the scheme 
has done the wise thing in returning the subscriptions 
and giving the matter a quiet burial. 

The failure of the Dewey Arch proposal has left the 
way clear for the erection by the people of the United 
States of a memorial, not merely to one hero of one 
particular naval war, but to all of the men who. from 
Paul Jones and Perry to Dewey, Sampson, and Schley, 
have contributed to the glory and renown of the United 
States Navy; and we are greatly pleased to learn that 
the project for erecting a fitting memorial monument 
of the kind, which was undertaken some months ago 
by the alumni of the Naval Academy, has been ad- 
vanced so far that it is now certain of accomplishment. 

The memorial is to take the form of an arch of such 
colossal proportions that it will be twice as lofty as 
the Dewey Arch, and will exceed in height and bulk 
the famous Arc de Triomphe in Paris, and will, there- 
fore, be the largest structure of the kind in ancient or 
modern times. It will be enriched with sculpture sym- 
bolical and commemorative of the greatest events in 
the history of the navy, and niches will be provided 
to receive statues of past and future admirals. 

This noble memorial is to be raised on the sea wall 
of the Battery, New York, and it will be approached 
through a handsome sea gate and inclosed basin, the 
basin being flanked by two piers, at the end of each of 
which will be placed a colossal beacon. The arch will 
stand in a spacious plaza, which will be ornamented 
with appropriate statues and naval trophies. The 
whole structure will be built in white marble, and it is 
expected that the construction, which is to be com- 
menced this spring, will take three years to complete. 

The designs have been accepted by the committee, the 
Battery site has been approved by the Mayor, the 
Municipal Art Commission and the Park Commission; 
a large part of the necessary funds for construction 
have been promised, and assistance is to be sought from 
the city, the State and the National government. 

This admirable project should command the active 
support of the citizens, not merely of New York, but 
of every State of the Union. 



VAST AND INCREASING BULK OF THE MODERN 
STEAMSHIP. 

Great as are the dimensions of the latest transatlan- 
tic freight and passenger steamers, there are ships now 
under construction which will exceed them on every 
point of comparison. The past decade has seen a simi- 
lar increase in the dimensions of the motive power and 
rolling stock used in land transportation; but in that 
field it is safe to say that the limits imposed by the 
size of tunnels, the height of bridges, and the width of 
platforms, will prevent any considerable increase in the 
future, either of locomotive or cars. Transportation on 
the high seas, however, has no such limitations to con- 
tend with; for whereas to accommodate larger rolling 
stock on the railroads it would be necessary to rebuild 
numerous costly structures, from one end to the other 
of the system, on the high seas there is absolutely no 
restriction to size, and the only changes that are neces- 
sary to accommodate these mammoth steamships are 
those incidental to the deepening of harbor channels and 
the provisions of docks of sufficient length and capacity. 

There are now under construction three freight and 
passenger steamships which will exceed in size any- 



thing now afloat, not even excepting the "Oceanic." 
Two of these, which are being built by the Eastern 
Shipbuilding Company, New London, Conn., for the 
Great Northern Steamship Company, are intended to 
ply between Seattle, the terminus of the Great Northern 
Trans-Continental Railroad, and Oriental ports'. The 
third vessel, which is being built for the White Star 
Company, is nearing completion at the yards of Har- 
land & Wolff, Belfast. The New London vessels will 
be. primarily, cargo boats, but they are also arranged 
to carry a very large number of passengers. Although 
these ships are only 630 feet long — or 74 feet less than 
the "Ocoanic," which is the longest ship in the world — 
they have 4 feet 8 inches greater beam, the beam of 
the new boats being 73 feet, against 68 feet 4 inches, 
and their molded depth is greater. So large is their 
midship section that on their maximum draught it is 
estimated they will displace 33,000 tons. On a maxi- 
mum draught of 35 feet, the displacement of the 
"Oceanic" is estimated at 32,500 tons. The new passen- 
ger steamship for the White Star line, which will be 
launched at Belfast, April 4, will be a larger ship than 
the "Oceanic," larger, indeed, than the two New Lon- 
don vessels. Her length is to be 700 feet, or 4 feet less 
than that of the "Oceanic," but her beam is to reach 
the unprecedented width of 75 feet, and her estimated 
maximum displacement will be about 36,000 tons. 

A comparison of this beginning-of-the-century vessel 
with those at the commencement of the last two decades 
proves at what an astonishing rate the dimensions of 
the modern steamship are growing. In the commence- 
ment of the year 1881 the longest and the largest 
steamer in the world was the "City of Berlin," now 
the "Meade" of the United States army transport ser- 
vice. She is 520 feet long, and her displacement is 
8,000 tons. Ten years later, in 1891, the "City of Paris," 
560 feet long and about 16,000 tons displacement, was 
the largest vessel afloat, while in the year 1901 the 
largest vessel will have a length of 700 feet and a dis- 
placement of 36.000 tons. It will be noticed that the 
displacement, which is the true measure of a vessel's 
size, has doubled during the one decade, and more than 
doubled during the next. If this rate of increase is kept 
up. the question arises. What kind of ships will be 
building when the century is two or three decades old? 
The dimensions would be so huge that one hesitates to 
put them down in sober print. 
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DECISION AGAINST THE BERLINER MICROPHONE 
PATENT. 

In our last issue we referred briefly to the decision, 
rendered in the United States Circuit Court at Boston, 
Mass., on February 27, declaring to be void the patent 
issued to Emile Berliner November 17. 1891, No. 463.569, 
for a telephone tl'apsniitter. 

This patent was previously sought to be annulled by 
the United States, on the ground of collusion and fraud 
between the holders of the application (the American 
Bell Telephone Company! and the Patent Office in de- 
laying its consideration and issue. But the United 
States Supreme Court rendered a decision May 10, 1897, 
affirming the decision of the court below, stating that 
no fraud had been established, and dismissed the com- 
plaint. The merits of the invention were not touched 
upon, although facts were established proving beyond 
a doubt that Berliner had been anticipated. 

One peculiar fact in the case is that the drawings in 
his first patent of November 2, 1880, were precisely the 
same as those of the 1891 patent, but the claims in the 
latter were enlarged to conform to the variable-pressure 
principle between the electrodes, then in use, and de- 
signed to cover a new art, method, principle or process. 
About this the opinion says: "The attempt to expand 
Berliner's unsuccessful experiments and caveat first 
into an invention, and next into a broad claim for an 
a.rt, method, principle, or process, exhibits a remarkable 
degree of ingenuity, but is not convincing." 

Having won its case on the fraud issue, the American 
Bell Telephone Company undertook to stop the use of 
the microphone transmitter, based on the 1891 patent, 
by bringing suit against two well-known competing 
companies, which has ended in the present decision. 

The full text of the rescript of the decision by Judge 
Arthur L. Brown, declaring the 1891 patent void, will 
be found in the current Sciextific American' Supplk- 
jiE.NT. and is very interesting in its array of facts and 
reasoning by establishing the authorship of successful 
telephony. 

A few of the points in the decision are that the 
patent is invalid because at the date of the application, 
June 4, 1877, the invention then described was different 
from the subsequent patented invention. His first de- 
scription covers a make-and-break contact, and does not 
mention the constant contact, or variable-pressure idea, 
as stated in the final patent of November 17, 1891. His 
apparatus was similar to the old Reis, and because 
that could be made operative in the hands of experts, 
did not establish invention by Berliner. 

As an inventor of apparatus, he cannot base a sole 
claim to invention founded upon an alleged discovery 
of a new capacity in old apparatus. He did not "em- 
body" an invention in apparatus, unless he succeeded 



in making the old apparatus perform Bell's process 
upon the current. 

Another point is that the patent of 1880 preceded and 
invalidated the second patent, and that the Commis- 
sioner of Patents exhausted his power to issue a second 
patent by issuing the first, though the title of the 
latter might appear to be different from the second. 

A further ground is that Edison in his solid button 
transmitter patent antecedes all Berliner's dates, Edi- 
son going back to April 20, 1877. 

Still another fact shown is that Bell's patents cover 
all forms of variable-contact transmitters. Bell's liquid 
transmitter and Edison's devices precede all. 

In the following emphatic conclusion, the Judge says: 
"I am of the opinion that the defendant's transmitters 
are an invention substantially distinct from that dis- 
closed in the Berliner patent; that the conception of 
Edison of the use of carbon for speech transmission 
preceded Berliner's conception of the use of solid, me- 
tallic electrodes; that, from his first conception, Edison 
diligently proceeded upon a line of experiments that 
led to an invention of remarkable character, which 
borrows hothing from Berliner, has no substantial re 
semblance to what is shown in the Berliner patent, and 
cannot be identified with it by any ingenious use of 
language. The defendants owe nothing to Berliner." 

While it is probable an appeal will be taken to the 
United States Circuit Court of Appeals, it is not likely, 
in view of the evidence disclosed in this case based on 
well-known historical facts and documentary proof, that 
this decision will be reversed. The decision can have 
none other but a beneficial effect upon all telephone 
enterprises, including manufacturers and telephone 
companies. The rapid expansion and use of the tele- 
phone in many fields in the future may now be pre- 
dicted with an economy in cost at present claimed to 
be unattainable. 



CURIOSITY AND SCIENCE. 

Curiosity, it may be safely said, is the handmaid of 
science. And to the men who have found something 
mysterious in the common occurrences of life, and 
whose curiosity has been sufficiently aroused to unravel 
the mystery, we owe much of the progress we have 
made along almost every line of thought. It is true 
that the explanation of the mystery may require an 
extraordinary logical power and an imagination with 
which not all of us are blessed. But, nevertheless, the 
process of reasoning which has led to the greatest dis- 
coveries may be largely attributed to the very human 
impulse of inquisitiveness. 

No doubt many a man before the time of Columbus 
had remarked the exotic fruits and branches tossed 
up by the waves of the Atlantic on the shores of the 
Canary Islands. Such fruits had never been seen in 
the Old World; yet the islanders had picked them up 
from time immemorial with never a thought as to 
whence they might come. But the Genoese mariner 
had both curiosity and imagination. To him these 
strange gifts of the see. became messages sent from 
a land'^vhich no European ship had ever touched. It 
may bfe that he was mistaken in his conception of that 
laiiii'; but the fact remains, if the story can be credited, 
that then the voyage of exploration which culminated 
in the discovery of the New World was first planned. 
Then we have Newton's apple. It matters little 
whether or no the apple did fall, or opportunely strike 
Newton while he was sitting in his garden. Things 
have fallen ever since the universe was created. And 
yet no man seems ever to have asked himself: Why? 

Robert Mayer, a ship's surgeon, cruising in the East 
Indies, noticed that the venous blood of his patients 
seemed redder than that of people living in temperate 
climates. Doubtless other physicians had also noted 
the fact. Mayer pondered over this apparently in- 
significant difference in venous blood and reached 
the conclusion that the cause must be the lesser de- 
gree of oxidation required to keep up the body-tem- 
perature in the torrid zone. And it was this conclu- 
sion which finally induced him to look upon the body 
as a machine driven by external forces. The thought 
led to the discovery of the mechanical theory of heat 
and to the first comprehensive appreciation of the 
great law of the conservation of energy. Blood-letting 
is a time-honored practice which is now fallen out 
of favor. But an inquisitive and discerning physi- 
cian deduced from it conclusions so marvelous that 
he has been called "the Galileo of the nineteenth cen- 
tury." 

Chemists speak familiarly and learnedly now of 
the law of substitution by which they are enabled to 
explain so many of the eccentricities of carbon com- 
pounds. The discoverer of that law was a curious 
Frenchman named Dumas, who was once invited to 
a court ball given at the Tuileries. A strong and 
penetrating odor pervaded the royal ballroom. The 
guests coughed and sneszeil. Dumas also coughed and 
sneezed, and wondered why. He tells us that he finally 
recognized the odor as that of hydrochloric acid, and 
found that the wax tapers by which the ballroom was 
illuminated had been bleached with chlorine. Ex- 
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periments which this discovery subsequently induced 
him to make proved to him that tor the hydrogen 
in organic compounds other elements could be sub- 
stituted, atom for atom, and that every organic com- 
pound was, therefore, a step to every other organic 
compound. No generalization has contributed more 
to the progress of organic chemistry than this law of 
substitution. 

Such anecdotes can be told ad infinitum. Enough 
have been given to show clearly how simple things 
are often straws which have guided the cvirrent of 
scientific thought to epoch-making discoveries. 



EROS, THE CELESTIAL RANGE FINDER. 

The first stage in a fresh attempt to compute with 
accuracy the sun's distance from the earth is now 
drawing to a close. For six months or more the as- 
tronomers at fifty observatories, well distributed over 
the globe, have been making photographs of the sky, 
which would show both the tiny asteroid Bros and a 
few stars in its vicinity. At many of these institutions 
the weather has permitted work on fifty or sixty nights, 
and as often as possible two pictures' have been made, 
one early in the evening and the other just before 
dawn. Sometimes one has been taken at midnight, too. 
In the aggregate, fully 5,000 or 6,000 plates have now 
been exposed. 

The next important step in the enterprise will be 
the measurement of the photographs, to ascertain the 
distance, in minutes and seconds of arc, between the 
asteroid and the neighboring stars. And then a num- 
ber of comparisons must be made. One will show an 
apparent difference in the position of Eros at a given 
moment, due to simultaneous observations from places 
that are widely separated, like Pulkowa and Washing- 
ton. Another will reveal a similar shifting, in conse- 
quence of a single observer's change of position through 
the rotation of the earth. Finally, with the two sets 
of base lines thus obtained, triangulation will give the 
distance of Eros from the earth, in miles, at a number 
of points along its orbit. The ratio between the aste- 
roid's distance from us and the sun's having been 
ascertained — and this is an easy matter — the rule of 
three will tell us how far away the sun is. This dis- 
tance, though closely approximated, has never b«en 
determined, with precision, and yet it is the celestial 
yardstick by means of which all others are compared 
by the astronomer. 

The method here described is an old one. The moon 
and the nearest planets, Venus and Mars, have been util- 
ized in the same way to solve the great problem of the 
sun's distance, but unforeseen difficulties have embar- 
rassed each of these ventures. Eros, though much small- 
er — it is probably not more than twenty miles in diam- 
eter — is much more available. Its place can be deter- 
mined with greater exactness. Besides, at times it 
comes nearer to the earth than do Venus or Mars, a fact 
that facilitates accuracy in measurement. 

Eros was discovered scarcely more than three years 
ago. Something like 450 other asteroids are known. 
But, with the exception of the llrst few, none of them 
created such a sensation as the one which, temporarily 
designated "D Q," was subsequently named after the 
Greek God of Love. The reason for this peculiar inter- 
est is its remarkable orbit. Most of the asteroids keep 
entirely outside of that of Mars — the planet next be- 
yond the earth in the solar system. But this little fel- 
low's path not only overlaps the orbit of the ruddy 
planet, but it spends more than half its time inside. 
At one point the paths of Eros and the earth are nearly 
60,000,000 miles apart, and at another they come within 
13,000,000 miles of each other. The earth reaches the 
latter place every year, of course, and Eros gets there 
once in 21% months. But unfortunately we do not both 
arrive simultaneously more than once in about forty- 
five years. Late in December last we came within 
30,000,000 miles of the asteroid, and since that time we 
have been leaving it slowly behind. Yet, since there will 
not be so close an approach again before 1917, the 
astronomers, have made the most of this opportunity. 
They began photographic operations early in the au- 
tumn, and now are about to end them. The undertak- 
ing has involved co-operation on an exceptionally large 
scale, and it will be consummated by months, perhaps 
years, of the nicest kind of mathematical work. 



THE AUTOMOBILE IN THE KLONDIKE. 

We have received some most interesting letters from 
John W. Fox, of East Cleveland, Ohio, in which he 
relates some notable particulars about the introduc- 
tion of the automobile into Dawson City, the ven- 
ture being in the hands of Edmund H. Clear and George 
W. Dunham, of Cleveland, Ohio. The machines are 
built like a three-seated surrey, each seat to accommo- 
date four people. They are propelled by 15-horse power 
motors, and use about one gallon of gasoline per hour. 
They run on the trails and climb the hills without 
the slightest difficulty. They carry ten or twelve pas- 
sengers each, and also have room for small packages 
for the different mining camps on the daily runs. The 
winter has evidently been a severe one in the Klon- 
dike, and this more than ever demonstrates the value 
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of an automobile for an Arctic climate. In the United 
States we read frequently of deaths from freezing at 
temperatures nearly a hundred degrees warmer than 
are found in the Klondike. During the last 187 miles 
of the journey of Mr. Dunham, the temperature ranged 
from flfty-flve to seventy-one degrees below zero, and 
the government thermometer registered seventy degrees 
below zero for three days in Dawson City. Mr. Dun- 
ham says: "I started vip the river December 30, and 
did not get back until January 21, being delayed by a 
run of cold equaled by nothing experienced by the old 
inhabitants. For over a week the temperature never 
rose above fifty-five below zero, and one time was as 
low as seventy-two. We traveled every day, however, 
going slow, making from five to twelve miles, according 
to the conditions of the trail. To make matters worse, 
the horses' nostrils would clog vip with frost, and had 
to be cleared from time to time when they began to 
stagger for want of air. Our loads consisted of two 
four-horse teams, pulling about 5,000 pounds each, and 
the wagons were 9% feet wide, so you see we had to 
chop ice wherever it was rough. Some nights we did 
not go into the roadhouses until nearly twelve. We 
have one machine erected, and we take it out every day, 
and are getting it in pretty good shape. Dawson is 
highly excited, and every one is urging us to hurry so 
they can ride." Another letter says: "The stage lines, 
or rather their owners, are beginning already to trem- 
ble, but after they see the 'gas buggies,' as one fellow 
called them, they will want to go out of business alto- 
gether, for the stages are only bob-sleds with seats, hor- 
ribly cold and uncomfortable." 
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EXPERIMENTS 'WITH ANIMAL TISSUE. 

The method of finding out whether a given animal 
tissue is living or dead, recently discovered by Dr. 
Augustus Waller, has awakened considerable interest. 
It will be remembered that this method consists in 
sending a current through the tissue in question, and 
then connecting it to the poles of a sensitive galvano- 
meter, when a back rush of current is perceived in the 
case of living tissue, while in the contrary case no ef- 
fect of consequence is obtained. Dr. Waller has recent- 
ly made a series of experiments in which he follows 
out the same idea, but in this case applies it to discov- 
ering the first traces of life instead of its disappear- 
ance. In this he has been quite successful, and it 
will be interesting to follow a series of experiments 
made with eggs; up to the date of the present paper, 
three series of experiments upon eggs, good and bad, 
were made, and no exception was found to the general 
rule that a non-incubated, sterile, or putrefied egg did 
not give the back rush of current indicating the pres- 
ence of vital phenomena, while an egg containing an 
embryo in a state of development always gave the 
indication which showed vitality. In the majority 
of cases, on account of the resistance of the shell of 
the egg to the passage of the current, a small portion 
was removed from the upper and lower sides, the egg 
being placed horizontally, and the electrodes (impolar- 
izable) were applied to the membrane thus laid bare, 
so that the blastoderm floating at the upper pole was 
traversed by the exciting current. The eggs were 
placed in an incubating oven, which was regulated to 
a constant temperature of 37 deg. C. The following 
series of experiments shows the results obtained. 
First egg. — The egg at the beginning of incubation 
gave no back rush of current, but only small and neg- 
ligible currents of polarization, which were in the 
contrary direction to the exciting current. Second 
egg. — After 24 hours' incubation the egg showed a 
small back rush of current^ that is, ascending across 
the blastoderm. Upon opening the egg, it was found 
to be but little developed, with the vascular area 
scarcely apparent. Third egg. — After 48 hours' incu- 
bation, currents in the positive and negative direction 
were shown, of -I-O.OOIO to 0.0022 volt and —0.0006 to 
0.0012 volt. Upon opening, the vascular area was 
found to be well developed, and the heart beat vigor- 
ously. Fourth egg. — Incubation, 72 hours. The back 
rush of current was well marked in both directions. 
Upon opening, the normal development was observed. 
Fifth egg. — Incubation, 72 hours. In this case the re- 
sults were negative. It was expected that a series of 
increasing currents would be found, according to the 
stage of development. In the present instance no cur- 
rent was obtained, even upon repeated trials; how- 
ever, this apparently anomalous result was explained 
upon opening the egg, when it was found that no devel- 
opment had taken place, the egg being evidently 
sterile. Sixth egg. — After 72 hours' incubation, the 
normal reactions were given^ with positive and nega- 
tive currents of +0.0010 to 0.0019 volt and —0.0023 to 
0.0026 volt. Upon opening, its development was found 
to be normal. The seventh and eighth eggs, with 96 
hours' incubation, gave increased reactions of +0.0028 
and — 0.0044 volt; these were annulled by an eleva- 
tion of temperature to 45 deg. C. The ninth egg, after 
144 hours, gave a reaction of +0.0050 and — 0.0025 volt, 
which was annulled by an injection of a 2.7 per cent 
bichloride of mercury solution. The tenth egg, after 
12 days, showed no action, but only small currents of 



polarization of ± 0.0001 or 0.0002 volt. Upon opening 
the egg, it was found to be completely putrefied. This 
series serves as an example of a number of similar 
experiments which were made, with like results. It 
may be added that the effect was also observed in the 
case of eggs in the same mass such as frogs' eggs; the 
reaction has the same value for the two directions of 
the exciting current, being ± 0.03 volt; it is entirely 
effaced by heating to 40 to 45 deg. C. In the case of 
certain animalcules, which, when dried, seem to pos- 
sess no sign of life, but in which, upon exposure to 
moisture, the vital activity is developed, the current 
indications follow the same order; in the first case 
no current is given, but upon the development of vital 
activity the characteristic current is always given. In 
the case of tissues, it was found that tissue which had 
been rendered insensible by anaBsthetics gave no reac- 
tion, thvis likening it to dead tissue. When the anaes- 
thetic action was removed and vitality became appar- 
ent, the characteristic electrical reaction followed in 
all cases observed. 

THE LONGEST SUBTERRANEAN TELEGRAPH CABLE 
IN THE ■WORLD. 

The British Postal Telegraph Department has re- 
cently completed the laying of the underground tele- 
graph cable, in place of the overhead wires, between 
London and Birmingham, a distance of 117Vj miles — 
the longest underground telegraph cable in the world. 
The overhead telegraphic wire system in England, 
especially in the midland counties, suffers consider- 
ably from the effects of storms, notably in winter 
when the wires are often broken down by the weight 
of the snow, completely disorganizing the telegraphic 
communication for hours and sometimes days. In 
view of the fact that the principal great north trunk 
telegraph lines to Manchester, Liverpool, Glasgow and 
the other important industrial centers, radiate from 
Birmingham, some of the magnitude of the block 
caused by such a disruption of the lines may be con- 
ceived. Then again enormovis expense is entailed in 
the constant repairs of the wires, since some disaster 
invariably occurs even in a moderate gale. In view of 
these circumstances the postal authorities determined 
four years ago to bridge over as far as practicable 
these exposed zones where overhead wires suffered 
so severely from storms, by laying the cables under- 
ground. The most important and largest section of 
this scheme proved by the survey to be that between 
London and Birmingham. 

The cable consists of 76 wires, each of which is 
insulated in specially desiccated paper, and the whole 
inclosed in a leaden sheath to prevent the admission 
of moisture. It is laid in cast iron socket pipes, built 
in sections of 150 yards each. These pipes are buried 
at a depth of about 4 feet below the roadways, and 
where the cable passes beneath the pathways, at a 
depth of only two feet. The cable was manufactured 
in sections of 152 yards, thus leaving a yard at either 
end of the pipe sections, to enable the connections be- 
tween the sections to be made. 

When a section of pipes had been laid the drum 
containing the cable was brought to the end of the 
conduit, a pulling clip fixed to the end and the cable 
pulled through the pipes. As the cable passed off the 
drum into the pipes it was freely lubricated with 
petroleum jelly. 

Great care had to be exercised in joining the sec- 
tions, so that the insulation was rendered perfect. 
The lead covering at the ends of the two cables to be 
joined were first removed, to lay bare the ends of the 
conductors which were laid back in flakes to facilitate 
the process of separately joining each pair of wires. 
The joints were effected by means of a split copper 
tube tinned inside, with paper wrapped longitudinally 
round the exterior, and the wires secured tightly to- 
gether with thread. No two joints were made in the 
same place, so that the wires did not present a bulged 
appearance at one spot. More paper insulator was 
then wrapped round and a lead sleeve pulled over 
the exposed wires and sealed up thoroughly at each 
end, so that the cable was converted into practically 
one length. 

At intervals of five miles throughout the whole 
route, test boxes are placed on the roadside. They are 
built upon a foundation of 9-inch brickwork, set in 
cement mortar, forming an underground chamber 
through which the cable passes into the connection 
box inside the test pillar. By this means the indi- 
vidual wires may be tested and crossed quickly and 
readily. 

At Weedon, which is a junction of several lines from 
the north, there is a test box where the wires cross 
from the open to the underground. When a break- 
down, therefore, occurs beyond Weedon, the wires are 
immediately crossed, and the underground portion of 
the cable utilized, by which means all delays are 
avoided. The work has been executed throughout with 
great skill and care, so that the possibility of a break- 
down between London and Birmingham is now very 
remote. 
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THE KANTTFACTTTRE OF OSTRICH FEATHERS. 

The chief source of supply of ostrich feathers, the 
manufacture of which into "plumes," "boas," "tips," 




1. STRINGING THE FEATHERS TOGETHER FOR THE 
DYE. 

"pompons," "trimmings," and the other odds and ends 
of decoration so dear to the feminine heart, affords 
employment to many thousands of operatives in this 
city, is the ostrich farms of Cape Colony. A few of 
the very finest feathers are brought from Egypt; and 
of late years the ostrich farms of Southern California 
and Arizona have contributed a small share to the 
general market. Ostrich farming, introduced into this 
country by Edwin Cawston, of South Pasadena, Cal., 
Is a comparatively new industry in California, and 




3. SIZING AND TRIMMING. 

at first the feathers supplied to the market from this 
source were below the average. Of late years care- 
ful breeding and a more careful selection and care of 
the birds have produced a marked improvement, and 
to-day the feathers received from California are fully 
up to the standard. 

The feathers are received by the manufacturers In 
New York in bundles of one hundred. The first step 
is to open the bundles, separate the feathers and tie 
them by their stems on strings, three in a piquet. 




2. DYEING THE FEATHERS. 



ready for dyeing. Fig. 1. In the dye-house the strings 
of feathers are first washed in soapsuds made from 
common washing soap. They are then thoroughly 
scrubbed on an ordinary scrubbing-board, such as is 
used by washerwomen. Next they are put in a vat 
of red dye. Fig. 2, in which they are allowed to re- 
main for four hours. After they have been taken from 
the vat, they are placed in a bath of black dye, 
in which the feathers are left usually for twenty- 
four hours, though the time may vary somewhat 
according to the quality of the goods. The dye vats, 
it should be mentioned, are heated by steam to a 
temperature of 150 degrees to 180 degrees Fah. After 
the black dye, the feathers are given a finishing brush- 
ing and scrubbing. They are then taken to a drying- 
room where the strings of feathers are hung up 
and exposed to a dryiP-g temperature of about 150 de- 
grees for a period of six hours. As soon as they are 
dried, and before they are taken from the drying- 
room, the feathers are thoroughly thrashed out upon 
a board, the object being to thoroughly open up the 
flues and reproduce the feathery effect which is 
natural to the ostrich feather. It will be seen that 
the process of black dyeing is tedious and costly. 
Color dyeing, as it is known, in which the various tints 
such as light blue, pink, cardinal, etc., are given to the 
feathers, is much more quickly done, the whole process 
taking less than one hour. 

Plumes and Tips. — After they have been dried and 
thrashed out, the feathers are cut off the strings and 
laid loosely in boxes and carried to a number of girls, 
before each of whom there is a wooden board grad- 
uated in inches, Fig. 3. The feathers are laid on 
these boards and sorted according to 
their size. They are then trimmed, 
the stems being shortened by taking 
off the rough, undesirable portion, and 
the head of the feather trimmed off. 
As the feathers are finished they are 
laid in little piles between vertical 
sticks according to their size. After 
sizing the feathers are graded ac- 
cording to their excellence, and put 
together ready for sewing. 

A single ostrich feather, unless 
it be of very exceptional quality, 
does not have a sufBcient number 
of flues to give it the mass which 
constitutes one of the beauties of a 
good feather. Hence, it is custom- 
ary to place several feathers above 
one another and sew them together 
into one. To do this, however, it 
is necessary to remove the greater 
portion of the quill. The first sewer 
splits the feather in two, a process 
which is known as "parrying;" al- 
though in some cases, instead of 
splitting the feather, it is customary 
to slice off the quill. The ordinary 
grades of plumes contain three or 
four ostrich feathers, while the finest 
have five or six feathers. After they 
are assembled one above the other the 
feathers are stitched along the stems at 
intervals of an inch, the outer feather of all having 
the stem left intact and the others being sewed down 
upon it. The feather is now "stemmed," that is to 
say, an artificial stem of wire is sewn to it, and then 
it undergoes the important process of curling, as de- 
scribed below in 
connection with 
the manufacture 
of boas. The last 
work to be done 
upon the plumes 
is that of "bend- 
ing," which con- 
sists of turning 
over the head of 
the feather so 
that the flues are 
heavily massed. 

Feather Boas. — 
In the manufac- 
ture of feather 
boas the process 
is practically the 
same, with the ex- 
ception that in- 
stead of the feath- 
ers being sewn 
down upon one 
another, they are 
sewn into contin- 
uous lengths of 
from one up to 
three yards. Fig. 
4. The string 
of sewn feathers 
is then twisted 
above a steam ket- 
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tie, as shown In our illustration No. 5, the object 
of the steaming being to render the flues flexible for 
the next process, which is that of curling. The curling 




4. SEWING A BOA. 

is done by gathering up a few flues at a time and draw- 
ing them over the Hunt edge of a curling tool, whose 
blade is shaped something like a gardener's pruning 
knife; the flues as they are drawn over the blade 
are pressed down by the thumb, and although the 




5. STEAMING A FEATHER AND TWISTING A BOA. 



process looks very simple, as a matter of fact great 
skill is necessary to secure the desired curl. This is 
really the most expert work in the whole process of 
the manufacture of ostrich feathers, and the girls 
who are engaged in it, working on piece work, make 
in the dull season from $15 tp $20, and in the busy 
season from $40 to $aO a week. The plumes are curled 
in the same way as the boas, some of them being 
curled over the stem, and others curled plain, or in the 
ordinary way. 

Tips are manufactured in the same way as plumes, 
with the difference that the ends are more completely 
bent over, and the feathers are wired three in a bunch. 

Pompons. — In the manufacture of pompons the feather 
is split so as to render it very pliable. It is then curled 
inio a deep French curl, put together into a circle and 
tied with silk, an aigrette being placed in the center. 

The feathers as they come to the manufacturers in 
the raw state are wo'rth from $1.50 to $125 per pound, 
according, to the quality. . In the finished state they 
are worth from $7.50 to $144 per dozen. The cost of 
the finest feathers has been considerably reduced 
during late years, for only ten years ago they used to 
cost as much as $150 to $200 a dozen. At that time, 
however, feathers were not sewn or bent, and a single 
plume of the same mass and size as a high-priced 
sewn feather was very costly. The illustrations ac- 
companying this article show the manufacture of 
feathers as carried out at the establishment of J. A. 
Stein, of 54 to 58 East 9th Street, New York city, to 
whom we are indebted for courtesies in the preparation 
of this article. 



The Municipal Council of Paris has asked the Prefect 
of the Seine to forbid the throwing of paper streamers 
in the coming carnival, on the ground that they injure 
the trees as well as dirty the streets. 
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THE OLD BOONTON FORGE. 

The building of tlie great reservoir near Boonton, 
N. J., wliicli is to furnish Jersey City with its water 
supply, will cause the final disappearance of one of 
the most famous landmarks of American history — Old 
Boonton Forge. This queer structure, half brick and 
half wood, lies in the valley of the Rockaway River, 
the river itself almost brushing its side in its journey 
toward the Hackensack. Directly across the country 
road which holds its uneven way toward Boonton is the 
old red house where Washington and Lafayette snent 
many weary days and 
weeks at various times 
during the New Jersey 
campaign. 

Just now the Forge is 
being used as a machine 
shop by the reservoir con- 
tractors, but in the latter 
half of the eighteenth cen- 
tury it held a place that 
was peculiarly its own. 
The structure was built in 
1760, just about the time 
that the English Parlia- 
ment issued an edict that 
no ironwork could be man- 
ufactured in the American 
colonies, and providing se- 
vere punishment for any 
one who violated the com- 
mand. It so happened that 
the New Jersey people 
wanted some ironwork, 
and Boonton Forge was 
selected as the place of 
making. There had never 
been any ironwork manu- 
factured in the colonies be- 
fore, but it was executed 
in earnest at the Forge, 
and the work of manu- 
facture went on without 
opposition until the Revo- 
lution broke out, being 

carried on with profound secrecy. The atmosphere 
about Boonton was exceedingly patriotic, and the peo- 
ple were extremely proud of the Forge, which they had 
dubbed "Liberty Forge." When Washington's men 
began operations in New Jersey it was found there 
was dire need of ammunition, and that the cannon 
would soon become practically useless because of the 
seeming impossibility of obtaining the necessary can- 
non balls. Then it was that the Forge entered upon its 
proudest days. There was a good deal of iron stored 
there, originally obtained for purposes of peace, but 
the consent of the owners was easily secured, and by 
Washington's order the Are of the Forge soon blazed 
in the work of casting shot to hurl against the British. 

Hundreds of cannon balls were made and turned 
over to the Continental artillery before the patriotic 
work ceased, and it is current history that Washington 
said the task performed at Boonton Forge had much 
to do with the success of American arms. 

Until the building of the reservoir began, the Forge 
was silent and untenanted, except when occasionally 
it was found useful for some special work that the 
equipment of the building lent itself to. It is lively 
enough to-day, but within a year's time the water of 
the reservoir will stand one hundred feet deep over 
its site. 

The reservoir whose building has doomed the old 
Forge will be a notable work when complete. The 



land which it will contain is all of historic, interest. 
Some of the farms included have been in the pos- 
session of the same families for two hundred years. 
The reservoir itself will be 2 1-7 miles long and 1% 
miles wide at its longest and widest points, the total 
circumference being 10 miles. There are 200 acres of 
woodland to be cleared, and by January, 1902, every- 
thing above six inches in height upon the 970 acres of 
land that water is to cover will have been uprooted and 
carried away. 

It will be necessary for the water to journey 23 miles 
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OLD BOONTON FOKGE— A PRE -REVOLUTIONARY FOUNDRY WHERE CANNON BALLS WERE CAST FOR 

THE CONTINENTAL ARMY. 

after it leaves the reservoir before it reaches the Jersey 
City mains, the trip being made through a series of 
pipes and conduits. It will pass twice under the 
Passaic River, and once under the Hackensack. The 
construction of reservoirs and aqueducts for the water 
will when completed have occupied little more than two 
years. The work has a number of unusual features, 
but none are more interesting than the fact that it is 
the only reservoir so far as known that has for its 
site a Revolutionary battleground. 

MOST POWERFUL EXPRESS LOCOMOTIVE IN THE WORLD. 

It is now nearly a decade since the New York Central 
and Hudson River Railroad Company introduced into 
its service a powerful express locomotive which, at 
the time, was probably the most efficient engine of its 
type in the world. We refer to the locomotive known 
as No. 999, a typical eight-wheeled, American loco- 
motive, which, in those days, was distinguished from 
other American locomotives in service by the great 
size of its drivers, which were 7 feet in diameter, its 
large heating surface of 1,900 square feet, and a boiler 
pressure of 190 pounds to the square inch. This engine 
and its somewhat modified successors have been doing 
excellent work in hauling the Empire State Express 
and the fastest, long-distance trains of this railroad. 

The rapid increase in the weight of trains, coupled 
with the utter impossibility of reducing the speed 



(indeed, it is certain that in the very near future our 
railroads will have to make an increase in the speed 
of their so-called fast trains), led the Superintendent 
of Motive Power of the railroad, Mr. Waitt, to design 
an express locomotive which is intended to haul 
heavier trains at the present rate of speed, or the 
same trains at a higher rate of speed, than is now ac- 
complished. This engine, which forms the subject 
of our accompanying illustration, is of the very pop- 
ular Atlantic type, which differs from the American 
type to which No. 999 belongs in having the four- 
coupled drivers placed well 
forward under tne center 
of the boiler with the con- 
necting rod coupled to the 
rear instead of to the front 
driver, a pair of trailing 
wheels being placed be- 
neath the firebox, as shown 
in the cut. 

The primary object 
aimed at in the new loco- 
motive is to provide a huge 
boiler with sufficient ca- 
pacity to insure a plentiful 
supply of steam at 200 
pounds pressure under the 
most exacting conditions 
of service. The American 
type of engine, in which 
the firebox is carried in- 
side the frames and be- 
tween the axles of two 
pairs of driving wheels, 
necessarily imposes re- 
strictions on the size of the 
firebox, and limits the 
grate surface and firebox 
heating surface. One ad- 
vantage of the Atlantic 
type is that by the use of 
the small diameter trailing 
wheels, the firebox may be 
carried above the frames 
and project laterally beyond 
them, and there is no severe limit placed upon the 
length of the firebox, as there would were it carried 
between the driving axles. In the New York Central 
engine the firebox has an internal width of 6 feet 3% 
inches, and a length of 8 feet, with a grate area of 
50.3 square feet and a total heating surface of 180 
square feet. The outside diameter of the boiler at the 
first ring is 6 feet, and it contains 396 2-inch tubes, 
which are 16 feet in length over the tube-sheets. The 
heating surface of the tubes reaches the enormous 
total of 3,298 square feet, and adding to this the heat- 
ing surface of the firebox, and 27 square feet as the 
i-eating surface of the water-tubes, we have a total 
heating surface for the whole boiler of 3,505 square 
feet. This is by far the largest amount of heating sur- 
face ever given to a passenger locomotive, and it is 
only exceeded by the largest freight locomotives in 
the world, the Pittsburg, Bessemer and Lake Erie con- 
solidations having 3,805 square feet. 

It certainly looks as though the designer's expecta- 
tion that the boiler will supply 200 pounds of steam in 
any quantities that the cylinders may call for will be 
easily realized. 

As the cylinders are 21 inches in diameter by 26 
inches stroke, it will be understood that when they 
are working up to full power an unusual amount of ad- 
hesion will be required, and to meet this emergency 
the engine is fitted with what is known as an adjusta- 




Cyliuders, 81 inches by 30 inclies. Drivers, 79 inches diameter. Welglit of Euglne, 176,000 pounds. Total Heating Surface, 3,505 square feet. Steam Pressure, 300 pounds. Tractive 

Effort, 35,350 pounds. 

THE MOST POWERFUL EXPRESS LOCOMOTIVE IN THE WORLD. 
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ble equalizer fulcrum. This consists of a pair of levers 
operated by air cylinders, which are so arranged that 
when air is admitted to the cylinders and the levers 
are depressed, the fulcrum is shifted and a part of the 
engine load which ordinarily rests upon the engine 
truck and trailing wheels is thrown on to the drivers, 
thereby increasing their adhesion. The normal distri- 
bution of the weight of the engine, which in working 
order is 176,000 pounds, is 95,000 pounds on the drivers, 
42,600 pounds on the truck, and 38,400 pounds on the 
trailers. On approaching a grade, or in starting, or 
when any supreme effort is to be made, the adjustable 
fulcrum is shifted and the weight distribution becomes 
104,800 pounds on the drivers, 37,000 pounds on the 
truck, and 34,200 pounds on the trailing wheels. The 
normal traction, reckoned at 85 per cent of the full 
steam pressure is 23,725 pounds; but when the device 
just described is thrown into action the tractive ef- 
fort is raised to 25,350 pounds. The valves are of the 
piston type, 12 inches in diameter with inside ad- 
mission; the engines are of the simple type and the 
drivers are 79 inches in diameter. The tender has 
a tank capacity of 50,000 gallons of water and a coal 
capacity of 10 tons. 

Altogether we must confess to a great liking for this 
beginning-of-the-century locomotive. It is strictly in 
line with the trend of developments in American loco- 
motive designing, and as far as its contour and general 
appearance is concerned it is exceedingly handsome and 
impressive. The only criticism which we could make 
on this score is that the smokestack, though prob- 
ably quite sufficient for its legitimate purpose, looks 
dwarfed and insignificant in comparison with the vast 
bulk of the engine. Our thanks are due to the Schenec- 
tady Locomotive Works for the photograph from which 
our engraving is made. 

» « « » » 

SHE PITCH LAKE AND THE ASPHALT INDUSTRY OF 
TRINIDAD. 
The island of Trinidad, which is the largest of the 
British West Indies, is 30 by 50 miles and lies in 10 
degrees north latitude, 62 degrees minute west longi- 
tude, and is separated from Venezuela by the Gulf 
of Paria and the narrow channels connecting it with 
the Caribbean Sea to the north and the broad Atlantic 
to the east, the island being apparently broken off from 
the mainland. 

This island contains numerous asphaltic deposits. 
The largest and most interesting of this section, as 
well as of the world, is the one known as the "Pitch 
Lake." This is situated on the gulf coast or northern 
side of the western portion of the island, and lies in- 
land about one mile. The topography of this portion 
of the island is irregular and rolling, and in the im- 
mediate vicinity of the Pitch Lake it is extremely 
simple, with the ground sloping gradually up from 
the sea to the Pitch Lake, which lies on the brow of a 
hill forming the end of a low ridge extending into 
the interior. 

The lake lies at an elevation of 136 feet above the 
sea and covers an area of 114 acres, nearly circular 
in form, and lies on top of this hill in a basin-like 
depression that presents most convincing evidence of 
being the broad-mouthed crater of a volcano. The 
existence of mud volcanoes in this portion of the 
island and one small one about a mile to the south- 
east of the lake lends to the theory that this is the 
crater of an -extinct mud volcano into which the asphalt 
has broken and filled it to the brim, and possibly at 
some prehistoric time has broken over the combing 
of the crater and flowed down toward the sea, filling on 
its way the hollows and pockets in the irregular sur- 
face and mixing with the dirt and other impurities on 
its way, forming what is known as land. asphalt de- 
posits. The rim of this crater is from 3 to 6 feet 
higher than the general level of the lake, the highest 
of the inner slopes of which are covered with a thin 
layer of sun-dried or dead pitch that seems to indi- 
cate that the entire mass has at some prehistoric 
time subsided. Borings show that the bottom of the 
lake is funnel shaped, as it is possible to bore through 
the mass and into the clay at a considerable distance 
in from the rim, but as the center is approached it 
has been so far impossible to get through it; a depth 
of 140 feet has been reached with no perceptible change 
in the nature of the material, and the deposit tapers 
from a thin sheet at the rim to the bottomless center. 
To the west of the lake, on the gulf coast, bold 
cliffs of bright red and yellow porcelainite with veins 
of porcelain jasper, strata of loose sandstone saturated 
with asphaltic oil are to be found for a distance of 
4 or 5 miles along the coast. Two oil springs occur 
in this vicinity, one about 200 feet from I he beach 
and about 40 feet above the sea; the other bubbles up 
from beneath the gulf at a similar distance out from 
the shore and spreads out over the surface of the 
water. Attempts were made at one time to separate 
the petroleum from the product of the former deposit, 
a company being formed for this purpose, but they 
were unsuccessful and soon gave it up. 

The surface of the lake is not a continuous sheet, 
but is traversed by a series of crevasses or channels, 



which are connected into one system, that are always 
filled with water, and at times during the rainy season 
become 12 or 15 feet deep. These channels divide the 
entire surface into a great number of fiat topped, slight- 
ly convex areas, many of which are nearly circular, and 
which resemble fiattened cones. . These areas each 
present a surface of concentric wrinkles, caused by 
the gradual sliding of the surface from the higher 
center toward the channels of water. The movement 
of these areas from the center outward is probably 
caused by a blow-hole or fissure in the underlying 
sandstone being directly under the center through 
which the pitch and gases are slowly issuing. Blow- 
holes that are much more defined occur in many places 
in the surrounding vicinity at distances varying from 
a few hundred feet to a mile from the lake. They 
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DIGGING AND LOADING ASPHALT ON THE LAKE. 

are at times active, and small quantities of semi-liquid 
sticky pitch are forced up and build up small cones 
of 6 or 8 feet in diameter that spread out on the 
surface and form miniature pitch lakes, the pitch 
soon becoming hard by the evaporation of the vol- 
atile oils, leaving a small mass of pitch that is very 
largely mixed with the earth that it has gathered in 
its passage in what appears to be a small tube lead- 
ing down to a larger deposit below, the surface of the 
ground being in most instances higher than the level 
of the surface of the lake. 

The largest and most active of these cones is at 
the center of the crater, where semi-liquid pitch and 
gases are constantly bubbling up. This appears to be 
the main source of inflow and builds up a convex area 
of considerably larger proportions than its neighbors 
and is the highest portion of the entire surface, and is 
soft enough at the center so that a man will slowly sink 




DIGGING LAND ASPHALT. 

into it and would probably, in time, be engulfed. The 
gases that are emitted are sulphureted hydrogen, and 
give off a vile sulphurous odor and are inflammable, 
the bubbles burning with a slight explosion as a lighted 
match is held to them. 

The water filling the channels is clear rain water, 
and nearly always holds in solution considerable 
sulphur absorbed from the pitch; in places this be- 
comes of a decided acid reaction and will turn litmus 
paper. These mineral properties lead the native ne- 
groes to believe that it possesses medical virtues, and 
they come from some distance to bathe themselves in 
this veritable "Siloam." 

Notwithstanding the mineral nature and the ex- 
ceedingly high temperature of this water, which at 
times during the middle of the day is 140 degrees F., 
a peculiar kind of fish thrives here and grows to 8 



and 10 inches in length. This water is also used for 
laundry purposes, and during the dry season the na- 
tives come from long distances, bringing their soiled 
clothing in bundles on their heads to wash in these 
pools of clear warm water. 

The pitch is excavated for shipment by digging it 
up with a pick-ax, into pieces weighing 20 or 30 
pounds, in patches of about 30 or 40 feet square, to 
a depth of 3 or 4 feet. As soon as work ceases on one 
of these excavations it begins to obliterate itself and 
come back to the original level. There is a slight clos- 
ing in of the sides and a general rising up of the bot- 
tom, caused by the surrounding pressure and a slightly 
softer mass underneath the crust-like surface, and four 
or five hours of midday sun will bring it back to prac- 
tically the same level, and as many days will ob- 
literate all trace of it. There is no evidence of a 
higher temperature or of internal heat, and the plas- 
ticity is probably due to the oily matter it contains. The 
excavations and the movement caused by the inflow 
of pitch and gases cause the entire mass to be con- 
stantly moving in an irregular manner, and a line of 
stakes set across the lake with a surveyor's transit 
will in a few days be 8 ar 10 feet out of line. 

Numerous patches of vegetation, consisting in some 
cases of trees 5 or 6 inches in diameter at the butt, 
subsist on soil which has been accumulated in the 
crevasses. These islands, too, share in this general 
movement. 

Statistics show that a lowering of 6 inches over the 
entire surface of the lake corresponds to the removal 
of about 100,000 tons, which is the approximate annual 
shipment. 

An American company has a lease of this lake from 
the British government and is engaged in shipping 
the pitch to all parts of the world, to be used princi- 
pally for paving purposes. Previous to 1894 it was 
dug out and loaded into carts and hauled to the beach, 
and from there lightered out to the ships lying at 
anchor in an open roadstead, but during that year a 
pier 1,700 feet long was built out into the gulf and an 
extensive loading plant was installed. The accompany- 
ing illustrations will help to give the reader some idea 
of this plant, which consists of a surface tramway 
running from a terminal power station, on the hard 
ground bordering the lake, run by an endless wire 
rope forming a loop around the center of the lake 4,000 
feet long. Trains of three flat cars, carrying two 
iron tubs holding 1,000 pounds of pitch each and con- 
trolled by a gripman on each train, traverse this loop, 
stopping at the excavations to be loaded. At the 
terminal station these loaded tubs are exchanged for 
empty ones on a hydraulic lift that transfers them 
to an aerial tramway, which is also driven by an end- 
less wire rope, and carried on steel towers down over 
the hill and out to the extreme end of the pier, where 
it is dumped direct into the hold of the ships laying 
alongside, the empty tubs returning on the other side 
of the loop. The surface tramway to the lake and 
the aerial tramway to the pier are coupled up to the 
same engine and the loaded tubs going down the aerial 
tramway by gravity help to run the entire system and 
a small engine developing about 20 horse power runs 
the entire plant. Each tub is weighed (and checked 
by a customs officer for the purpose of flxing the ex- 
port duty collected by the government) on a scale 
block in the overhead track in the terminal station be- 
fore being gripped to the hauling wire. About 175 
tubs pass over this scale per hour, making about 80 
tons per hour, or 800 tons per day, and employing a 
working force of 150 men. This plant was a revelation 
to the people of the island, and was a source of great 
surprise to them that it was a success, as they looked 
upon it as a wild scheme and predicted dire failure. 

The labor employed is entirely of native negroes, 
who are not all that could be wished for. These 
people are ordinarily very contented and happy, with 
no thought of the morrow, and unless they are hungry 
they will laugh .at a threat to discharge them. They 
require very little clothing, any temporary shelter 
will answer for a sleeping place, and they can sub- 
sist on sugar cane and fruit that grows in abundance 
about the island. They are very independent and ex- 
tremely lazy, and clever only in dishonesty. 

The management consists of flve Americans. The 
dwellings of the manager and his staff and the of- 
flce are built on the pier at a distance of 1,000 feet 
from the shore. The prevalence of malarial fevers 
in this portion of the island makes it impossible for 
a person accustomed to the northern latitudes to live 
on shore at night time without becoming impregnated 
with this dread disease that is omnipresent in tropical 
countries. 

A coasting steamer that runs about the island calls 
at the pier three times a week, bringing local mails 
and supplies from Port of Spain, the principal city of 
the island, and at intervals of two weeks the steamers 
from New York and London visit the island, bringing 
mails from the outside world. 



The site of the ancient- Cyrene is being excavated 
by a Danish archsological expedition. 



)1901 SCIENTIFIC AMERICAN, INC. 



March i6, 1901. 



Science Notes, 

When once a milk bottle has been injured, be it in 
ever so slight a degree, says The New York Medical 
Journal, its future injury is likely to be speedy. Pur- 
veyors ot bottled milk should be warned that every 
bottle with a chipped mouth should be discarded. 

The Department of State has received a note from 
'he legation of Sweden and Norway, dated Washington, 
February 2, 1901, stating that the managers of the 
Nobel Fund, of Stockholm, have been authorized to cor- 
respond directly with interested parties abroad without 
using the channel of the Ministry of Foreign Affairs at 
Stockholm. 

At a recent meeting of the Academy of Medicine, Dr. 
Jarre announced the discovery of a remedy for the foot 
and mouth disease, which is so fatal to sheep. He says 
he has successfully used the remedy in 1,500 cases in 
two years. It consists of a concentrated solution of 
chromic acid at 33 per cent chemically pure. This is 
employed as a caustic to the sore. The cure IB rapid 
and certain. Dr. Jarre says that M. .Dupuy, Minister 
of Agriculture, has promised to give the remedy official 
tests. 

iirmour & Co. closed, on Kiarch 4, the largest con- 
tract for supplies for a polar expedition ever taken by 
an Arctic explorer. The contract was awarded by Eve- 
lyn B. Baldwin, who will head the expedition to the 
North Pole which will start about June 1, and will con- 
sist of 200 tons — ten carloads — of specially prepared 
food-stuffs, which it is expected will last Baldwin and 
his party twenty-seven months. The value of the sup- 
plies is between $50,000 and $60,000. The supplies are 
to be delivered in New York by April 1, and will be 
shipped thence to Dundee, Scotland; Tromsoe, Norway, 
and Sandifiord, Norway. 

Consul Hughes, of Coburg, says that Prof. Pictet, of 
Geneva, is reported to have devised a plan by which 
oxygen can be produced on a commercial scale and at 
a cost that will greatly increase its use. By this method 
air is admitted into a condenser, the condenser being 
cooled by liquid air. The low temperature causes the 
oxygen to separate by gravity from the nitrogen of the 
air. It is then drawn off from the bottom of the con- 
denser, and the nitrogen from the top, while any car- 
bonic acid present, made liquid by the low temperature, 
is drawn into tubes. As a 500 horse pov/er engine will 
make 500,000 feet of oxygen a day, it seems that the 
process is not expensive. 

Frof. J. B. Steere, who is well known to readers of the 
SriEXTiFic A:\tERicAN by reason of his valuable papers 
on the Philippines published in this paper during the 
late war, has been sent to the Amazon to make a col- 
lection of the fauna of that region. Each specimen 
will be prepared on the spot instead of preserved in 
alcohol as heretofore, and will be shipped in time to 
be exhibited at the Pan-American Exposition. Prof. 
Steere, who, by the bye, is a celebrated ichthyologist, 
experienced great difBculty in securing passage. Ke 
engaged transportation in one vessel, but on arrival 
in New York he found that the vessel had no license 
to carry passengers. He signed articles at once and 
shipped as purser. The energy of American scientific 
men is to be commended. 

The London Standard has been advocating the manu- 
facture of beer from beet roots. A large farmer in the 
southwest of England has been carrying out experi- 
ments for several years for the distilling of brandy 
from this product, but the' results were not encourag- 
ing. Other experimenters, however, have been more 
successful in their efforts, and it appears extensive 
preparations are being made to give the suggestion 
a thorough practicable trial. The beet abounds in the 
sugar juice, but it is stated that the cost of separating 
it from the gums, acids, and salts is somewhat ex- 
pensive and would result in a higher price being 
charged for the beer. On the other hand, the principal 
recommendation in its favor is that its utilization 
would dispense with the employment of those danger- 
ous substances conducive to arsenical poisoning. 

A project is on foot for the retention for a number 
of years of twelve out of the sixteen buildings on the 
Street of Nations, of the Paris Exposition. With the 
exception of those representing Italy, Spain, Turkey 
and Servia, the buildings were found to be sound. It 
is proposed to establish a Museum of Comparative Edu- 
cation in the United States Building, and in the Aus- 
trian Building an exhibition of the international exhi- 
bitions between 1798 and 1900; the Hungarian Building 
will be assigned to the history of civilization; the 
Belgian Building will probably be used as a Museum 
of National Art; the Norwegian pavilion will contain 
objects relating to navigation and marine exploration; 
the German Building will be devoted to learned socie- 
ties; the Swedish Building will be converted into a 
Museum of Manual Instruction, and the building of 
Greece, if it can be retained, will be used to show the 
recent discoveries in classical architecture. The build- 
ing of Finland will be devoted to geography, and of 
Monaco to oceanography. The building occupied by 
Great Britain will be reserved for sanitary science and 
bacteriology. 



Engineering Notes. 

A speed test was recently made with a wood pulley 
46VL> inches in diameter, 16 inches face and bored for 
a 4inch shaft. A total rim speed of 28,889 feet was at- 
tained, the pulley showing no signs of giving out at 
this high speed. 

Men who are enlisted for service in the navy are not 
to be assigned to service in submarine boats without 
their consent, and the Bureau of Navigation will rec- 
ommend that special service enlistments for these 
vessels be authorized. 

In the Washington navy yard there are scales with 
a capacity of 150 tons, but it has been found that they 
will weigh much more than this, and two 13-inch guns 
have been weighed with accuracy. The platform of 
the machine is 48 feet long and 12 feet wide. 

The Pennsylvania Railroad will spend about $2,500,- 
000 for new locomotives during the current year, and 
the Baltimore & Ohio will spend $1,300,000 for the 
same purpose. The Pennsylvania has authorized the 
construction of 204 new engines, and all but about 
50 will be built in the railroad's own shops. 

French engineers are again considering the ad- 
visability of bringing an adequate water supply from 
Lake Geneva. The supply is practically inexhaustible 
and the water is extremely pure. It is thought that 
the total cost of the undertaking would be $200,000,000, 
including $25,000,000 which the Swiss government 
would require. 

Manufacturers of projectiles and armor plate are 
experiencing exceptionally busy times in England. The 
war in South Africa has had the effect of depleting the 
military department of their heavy stocks of war 
stores, and consequently it will take a long time to 
fully replenish them. It has also been decided to 
reorganize the artillery section of the British army, 
and to equip it with the latest and most powerful type 
of guns. Several orders for this new armament have 
been already placed and the manufacturers are work- 
ing at full pressure in order to deliver the contracts 
within the specified time. 

An interesting sight at the yards of Denny Bros., 
shipbuilders, is a flying machine, which the Dennys 
are confident will be very successful, says the New 
York Sun. It looks much like Zeppelin's airship, and 
was designed by a Spanish youth mainly as an engine 
of war. It is intended to rise to a great height and drop 
explosives. The Dennys are also building the first tur- 
bine passenger ship, which was designed by Parsons, of 
Glasgow, for a syndicate of shipowners. The boat will 
ply between Greenock and local pleasure resorts. She 
will have a speed of 27 knots an hour. 

Some two years ago a Mr. Henry W. Wing, of Boston, 
Mass., devised a new spinning machine, which he took 
with him to Bradford, the center of the spinning in- 
dustry of Great Britain. There, aided by local en- 
gineers and experts, he improved his appliance which 
is now in active operation. It is capable of spinning 
a variety of materials, such as asbestos and peat moss, 
as easily and as readily as wool, and when completed 
it is diflScult to determine the original nature of the 
fabric. The apparatus will be specially useful for the 
spinning of fiax waste, which hitherto has been con- 
sidered almost a waste product, and as such has been 
sold for paper-making. By this means, however, it 
will be spun into a more profitable commercial article. 

An interesting statistical return has recently been 
compiled showing the remarkable growth of railways 
in Great Britain from 1872 to 1899. In the former 
year 15,814 miles of railways were in operation, while 
in 1899 the mileage had increased to 21,700. The gross 
receipts derived from all the railways in 1899 exceed 
those of 1872 by over $242,157,675. On the other hand, 
working expenses have increased to the extent of $169,- 
065,235. The third-class passenger traffic is the princi- 
pal source of revenue, the number of first and second- 
class passengers for the year 1899 showing a decrease 
of 3,469,856 and 3,972,491, respectively, in comparison 
with the returns for 1872. The average dividend earned 
by the railways in 1872 was 4.74 per cent,' and it has 
now decreased to 3.61 per cent for 1899. 

The British Naval Department have just placed 
orders for the construction of two first-class battle- 
ships of the "Majestic" class to be named respectively 
"Queen" and "Prince of Wales;" six armored cruisers, 
two second-class cruisers of the "Minerva" type, and 
two sloops. The two first-class battleships are to be 
built in the government dockyards at Devonport and 
Chatham. They will each be of 15,000 tons, and a 
speed of about nineteen knots per hour. The cruisers, 
two of which will be undertaken by the government, 
three in private firms on the Clyde, and the sixth at 
Newcastle on Tyne, will measure 440 feet in length, 
beam 66 feet, draught 24 feet 6 inches, displacement 
9,800 tons, engines 22,000 indicated horse power, and 
speed 23 knots. The second-class cruisers will have a 
speed of 20 knots (which, by the way, has been con- 
sidered insufficient for this type of craft by naval ex- 
perts), and will, together with the sloops, be built in 
the royal yards. 
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Automobile Nen^s. 

The attention of all United States Inspectors of steam 
vessels has been called by the Treasury Department to 
the recent act of Congress, by which automobiles using 
gasoline may be transported on ferryboats or other 
steam vessels. The amendment to the Revised Statutes, 
passed by Congress shortly before the adjournment, 
provided that nothing in the statutes should forbid the 
transportation of these vehicles, provided the fiame 
used in connection with the motive power be extin- 
guished while the vehicles are on the vessel. It was 
provided, however, that the owner or master of a ves- 
sel may legally refuse to transport vehicles containing 
tanks of gasoline or other explosive liquid, if he is dis- 
posed to do so. 

The question of automobiles for army use has not 
received the same attention in England as it has among 
other nations of Europe, especially France, Germany, 
and Italy; it is, however, being considered favorably 
by the authorities. It appears that a member of the 
Automobile Club of England proposed to the War Office 
to organize a volunteer corps of automobiles for the 
present campaign. He received the following reply: 
"The Secretary considers that the time has not yet 
come for organizing a special corps, although it is dis- 
posed, in case of urgence, to call upon the good-will 
of the authors of the proposition. He would be glad 
to have them furnish all the information relative to the 
number of machines to be disposed of and the services 
which they can render, indicating the speed, the maxi- 
mum load, the weight, and the consumption of each 
machine." 

The Geographical Congress of Italy, which will be 
held at Milan, from the 11th to the 14th of April, has 
authorized the Touring Club of Italy to organize a 
special exposition of the methods of locomotion used 
for long voyages during the nineteenth century. The 
Touring Club has received the idea with enthusiasm, 
and it will endeavor to make this exposition as com- 
plete and as interesting as possible. In the collection 
will be found a series of maps of different periods, 
guides, notices relating to the various means of trans- 
port, railroads, tramways, boats, cycling and automo- 
bile, as well as the subject of aerial navigation. The 
exposition is in charge of M. Bertarelli, one of the most 
efficient members of the club. At Milan a series ot 
electric automobiles have been recently put in service 
as cabs, and it is thought that the system, after it is 
well started, will prove quite successful. 

. The programme for the Tour of Italy, which will 
take place next May, has been definitely fixed by the 
organization committee. The Tour is divided into two 
categories; the first includes the whole of the route 
laid out, or about 1,000 miles, and the second includes 
Florence-Rome-Milan, 660 miles_ or Naples Rome- 
Milan, 640 miles. The engagements close on the 15th 
of April; for the first category the sum fixed is $15, 
and for the second $10. Each of the competitors en- 
tered for the Tour is to receive a handsome badge, 
and a special art prize will be offered for each 
vehicle. An employe specially charged with the bag- 
gage is to follow the tour by railroad, and the con- 
ductors are to be furnished with coupons for lodging 
and nourishment at reduced rates. The itinerary is 
given as follows: 1st day. Turin, Asti, Novi, Genoa, 
106 miles. 2d day. Genoa, Chiavari, Spezia, 65 miles. 
3d day. Spezia, Pisa, Florence, 99 miles. 4th day. Flor- 
ence, Sienna, 100 miles. 5th day. Sienna, Grosseto, 
Civita Vecchia, 125 miles. 6th day. Civita Vecchia, 
Rome, 42 miles. The seventh day will be spent at 
Rome. 8th day. Rome, Civita Castellana, Terni, 60 
miles. 9th day. Terni, Perugia, 54 miles. 10th day. 
Perugia, Scheggia, Pesaro, Rimini, 112 miles. 11th day. 
Rimini, Imola, Bologna, 67 miles. 12th day. Bologna, 
Ferrara, Padua, 74 miles, with promenade to Venice. 
13th day. Padua, Verona, Brescia, 89 miles. 14th day. 
Brescia, Lodi, Milan, 60 miles. 



Tlie New Star in Feoeus. 

A circular has just been issued by Prof. B. C. Picker- 
ing, director of the Harvard Observatory, which sup- 
plies further information concerning the first observa- 
tions of Nova Persei at that institution, and inci- 
dentally corrects certain false interpretations that have 
been put on the bulletin of February 22. The latter, 
after announcing that the new star was then of the 
first magnitude, added: "A photograph of this region 
taken on February 19 showed that it was fainter than 
the magnitude 10.5. This result was confirmed by 
photographs taken on February 2, 6, 8, and 18." 

The inference has been drawn from this phrase- 
ology fd^t, although not so bright as a star of mag- 
nitude 10.5, the Nova was, nevertheless, visible on all 
of the dates specified, but that it increased suddenly in 
brilliancy between February 19 and 22. But the 
circular just published makes it clear that the star 
was not found on any of the plates prior to Dr. Ander- 
son's discovery, although other stars as faint as the 
eleventh magnitude were there. Its history begins 
with February 21, therefore. 
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THIBD BAIL IN THE BALTIUOBl!: BELT LINE 
TUNNEL, 

A few years ago the Baltimore & Ohio Railroad Com- 
pany spent about $7,000,000 in constructing a railroad 
through the city of Baltimore and its suburbs in order 
to save about half an hour in time and to secure an 
all-rail route from the metropolis to the capital of 
the country. Before the Belt Line was built passenger 
and freight trains were carried across the harbor on 
a huge car ferry named after the founder of the 
Baltimore & Ohio system, "John W. Garrett." The 
Belt Railroad cost nearly $1,000,000 a mile to build 
and equip, owing to tlie large amount of tunnel con- 




CUEEENT-TAKING SHOE. 

struction and other diflRculties of the work, aiso to 
the fact that it was to be operated by both steam 
and electric service. It was the first railroad of any 
importance in the world to utilize large electric loco- 
motives for hauling freight and passenger trains. 

The use of electricity was decided upon for the 
reason that the Belt Line contains several heavy 
grades and has some of the sharpest curves of any 
railroad in the United States. To furnish the cur- 
rent, a power house was built from which the elec- 
tricity was transmitted by cables to an overhead con- 
duit system, consisting of a metal trough hanging 
from iron bars, which were in turn supported by metal 
archways located from 200 to 300 feet apart. A "shoe" 
made of cast iron slid through the trough, passing the 
current to the motors by means of an adjustable metal 
bar, which connected the shoe with the top of the 
electric locomotive. In the tilnnels the conduit was 
supported from the roof without the necessity of the 
archways, but it was found that a large quantity 
of the current passed to outside conductors in spite 
of the insulated protection, and this leakage necessi- 
tated the generation of much more electric power than 
has been actually needed to work the motors. The 
overhead system has also required a considerable out- 
lay yearly for repairs, and for some time past the 
Baltimore & Ohio management has been considering 
the adoption of some other mode of electric trans- 
mission, especially as it wishes to use electric traction 
on about 70 miles of what is known as the mountain 
division in Maryland and West Virginia, where or- 
dinary freight trains require two and three of the 
largest steam locomotives to carry them over the 



^tuntitit ^mttUM. 

grades. For the last six months the work of equip- 
ping the Belt Line with what is known as the third 
rail, also the sectional third-rail system, has been in 
progress. In the tunnels and in the vicinity of the 
railway stations the sectional system is used for a 
distance of 3% miles, the third rail covering the bal- 
ance of the Belt Line. Its installation is similar to 
the system on the New York, New Haven & Hartford 
Railroad between Boston and Nantasket Beach, but 
more current is required on the Belt Line. It is con- 
veyed through an extra or feed rail laid about 18 
inches outside of the regular track. This weighs be- 
tween 70 and 80 pounds to the yard and is bonded 

by insulated copper cables 

fastened into the ends of each 

rail. The current from the 

power house is also carried to 

the end of the feed rail by 

cables which are buried in the 

ground. The electrical loco- 
motive takes its power by 

means of a shoe which slides 

along the top of the rail. 

Each locomotive has four 

shoes, fastened, one outside 

the lower part of each driving 

wheel, and connected with the 

locomotive frame by spring 

attachment that adjusts it- 
self to any deviation in the 

track, so that the shoe is au- 
tomatically held upon the rail. 

The sliding shoe is utilized 

on both the third rail and 

sectional portions. Only the 

portion of the sectional third 

rail, however, is charged with 
electricity that is covered with the locomotive. It 
receives its name from being divided into sec- 
tions controlled by electric switches, which are auto- 
matically operated by the movement of the locomo- 
tive. 

The switches are practically of the solenoid type 
with two windings, one a fine winding, taking a cur- 
rent of about 550 volts from the generator on the elec- 
tric locomotive, through the controller, the contact 
shoes and the third rail. This current raises a plunger, 
which closes the switch and feeds the power house cur- 
rent of 700 volts to the third rail. The moment the 
weaker generator current passes through the fine wind- 
ing and closes the switch, current from the power 
house passes through the heavy winding of the magnet 
and keeps the switch closed until the contact shoes 
of the electric locomotive have passed to the next 
section. The circuits around the magnet being broken, 
the switch opens by gravity. The contacts last to 
operate are of carbon, and the spark, if any, is between 
these contacts, thus preserving the metallic contacts 
from injury. At the instant the contact shoe at the 
forward end of the locomotive comes in contact with 
the forward section of the third-rail conductor, the 
switch controlling the feeder for that section closes, 
and the switch for the rear section opens. 

Each of the magnetic switches is provided with a 
single pole double throw knife switch in series with 
the fine winding of the magnet. This is used by the 
inspector to test the magnetic switch and ascertain 
whether it is in proper adjustment. Should it be 
necessary to make any adjustment while the section 
controlled by the switch is in use the current is fed 
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to that section by means of a temporary bridge which 
he places in position. 

In operating the motors, the motorman turns the 
controller to the first notch, opening the throttle to 
the air engine, which, taking compressed air from the 
storage reservoir of the air-brake system, drives an 
electric generator, which generates sufficient current 
to operate the magnetic switch and charge the third 
rail with current from the power house. At the in- 
stant the magnetic switch is closed the power house 
current passes through it to the third rail, thence 
through the contact shoe and the controller to the 
electric generator which operates the switch, and 




AUTOMATIC MAGNETIC SWITCHES. 

also to the four 300 horse power motors of the elec- 
tric locomotives. Immediately and automatically the 
generator becomes a motor, operated by current from 
the power house, and drives the air engine as an air 
compressor, recharging the compressed air reservoir 
from which the air engine originally obtained its 
power. 

At no time is it possible during the operation of this 
system to have a charged conductor or third rail ex- 
cept when the motorman has turned the controller, 
and then only one section is charged, i. e., the section 
on which the electric locomotive is operating. 

The locomotives in use on the Belt Line have hauled 
by the overhead system two loaded freight trains 
with their engines, representing about 2,500 tons of 
weight, unaided by the steam locomotives. This will 
give an idea of their transmission power. The same 
amount of current required for this pull has been 
transmitted by means of the sectional and third rails 
to the locomotives during the present tests without 
difficulty. The archways and conduits of the over- 
head system remain and the locomotives can take 
current as desired, either from the top or bottom. 
The accompanying photographs show the overhead con- 
nection, but the motive power is coming entirely 
from the shoe which can be seen connected to the 
third rail. The upper construction is to be removed 
in the near future. 

The tests which have been made include the oper- 
ation of the locomotives at slow, half and full speed 
with and without loads. They have been switched 
from one track to another, started and stopped on 
grade and placed in service to haul a train of twenty- 




ELECTSIC LOCOMOTIVE TAKING CUBBENT EBOM THE THIBD BAIL. 



THIBD BAIL SYSTEM IN MOUNT BOYAL STATION. 
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two 45-ton coal cars loaded during a heavy snow storm, 
the shoes taking current from the rail when covered 
with snow and ice to the depth ot several inches. In 
adapting the motors for service with the systems, the 
mechanism was practically unchanged, a few altera- 
tions being made to the air compressors and the con- 
tact shoes connected as shown in the illustrations. 

Both the sectional and third-rail installations were 
completed under the supervision of Mr. John McLeod 
Murphy, inventor of the sectional method and chief 
engineer of the Murphy Safety Third Rail Com- 
pany. 



Scientific ^mencM. 

Archimedes will be remembered in this connection. 
Twenty years before Christ it is alleged he set fire 
to the enemy's ships by using an enormous sun glass. 
Sir William Herschel experimented with the sun's 
heat in Africa; and Captain Ericsson has made a num- 
ber of studies in this direction and exhibited a solar 
motor in New York in 1884. 

In Western America within the past twenty years 
it has been found that there are regions where it is 
especially desirable to obtain a mott)r which can be 
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SOLAS MOTOKS 

BY CHARLES F. HOLDER. 

For many years the attention of inventors has 
been directed to the question of utilizing the di- 
rect rays of the sun as a substitute for coal, wood, 
or other fuel; large burning glasses or reflectors 
being the general form of the various machines. 
Especially in France have these been seen. A so- 
called "burning mirror," made by a Frenchman 
named Villette, was four feet in diameter, and 
produced so intense a heat that, according to the 
report, it melted cast iron in sixteen seconds. The 
heat resulting from the sun's rays is remarkable. 
An Englishman, one Parker, years ago built a lens 
about three feet in diameter, which melted a cube 
of cast iron in three seconds, and granite was 
fused in one minute. This result was produced 
from a concentrating surface of seven square feet; 
which suggests that if the reflector could be made 
so that the fleld of concentration would be a square 
mile the iron would melt in less than a millionth 
of a second, suggesting the possibilities in this 
direction with enormous reflectors, or groups of 
small ones. 

It was for a long time difficult to build a con- 
cave mirror of very large size, but this was finally 
overcome by having the surface of the concave 
mirror covered with small pieces of glass, or mirrors, 
each of which is so placed that the light or reflection 
from each side is thrown upon the same spot, the sum 
total, or the amount of heat centralized, being equiv- 
alent to the amount reflected by each glass, multiplied 
by the number of mirrors. In Europe the early solar 
glasses were generally of two kinds; that is, the heat 
was concentrated in two ways — by reflection from 
polished concave mirrors and by refraction through 
a convex lens. The earliest use, centuries ago, of 
such a contrivance was theoretically to dazzle or blind 
an enemy, metal disks being employed; but nearly all 
such devices failed to be of any practical value and 
fell into the category of "curiosities." The story of 




BOILER AND CONNECTIONS. 

run practically without fuel. Such a region is the 
Californian desert, where vast mining interests have 
sprung up, and in arid sections where irrigation is 
necessary, and even in the richest portions of fertile 
California in connection with the question of irriga- 
tion. On the desert the sun shines almost continuously, 
and in Southern California the percentage of sunshine 
to cloud is remarkable. These conditions have called 
attention to the possibility of a practical sun motor, 
and it is interesting to note that in South Pasadena, 
California, such a machine has been set up and is suc- 
cessfully accomplishing the work for which it was 
made — an automatic engine running by the heat of 
the sun. This machine is exhibited at the Ostrich 



Farm, and has attracted the attention of a vast num- 
ber of people, especially as Southern California is now 
thronged wtih tourists. In appearance the motor re- 
sembles a huge disk of glass, and at a distance might 
well be taken for a windmill of some kind; but the 
disk is a reflector thirty-three feet six inches in di- 
ameter on top, and flfteen feet on the bottom. The 
inner surface is made up of seventeen hundred and 
eighty-eight small mirrors, all arranged so that they 
concentrate the sun upon the central or focal point. 
Here, as shown in the accompanying illustra- 
tions, is suspended the boiler, which is thirteen 
feet six inches in length, and holds one hundred 
gallons of water, leaving eight cubic feet for 
steam. At the time of the writer's visit to the 
farm the motor was the subject of no little com- 
ment, and the attendant stated, confldentially, that 
some of the questions asked were remarkable. 
One man assumed that it had something to do 
with the incubation of the ostrich eggs; and 
many asked what made it go, being unable to 
understand or appreciate the idea. The motor 
is attractive in appearance; built lightly, sup- 
ported by seeming delicate shafts, though in 
reality strong enough to resist a wind pressure 
of one hundred miles an hour. The reflector must 
face the sun exactly, and as heavy as it is, weigh- 
ing tons, it can be easily moved. It stands, after 
the fashion of the telescope, upon an equatorial 
mounting, the axis being north and south; the 
reflector follows the sun, regulated by a clock, 
the work being automatic, as, in fact, is everything 
about it. The true focus is shown by an indicator, 
and in about an hour after it is adjusted the 
boiler is seen to have attained a white heat and 
the steam gage registers one hundred and fifty 
pounds. The steam is carried from the suspended 
boiler to the engine in a flexible phosphor-bronze 
tube and returns again from the condenser to 
the boiler in the form of water, so that the boiler 
is kept automatically full. The engine is oiled auto- 
matically, and when the disk is once turned, facing the 
sun, it runs all day as independent of an engineer as 
does a windmill. 

The amount of heat concentrated in the boiler by 
the seventeen hundred and odd mirrors cannot be 
realized, as nothing can be seen but a small cloud or 
escaping steam; but should a man climb upon the 
disk and cross it he would literally be burned to a 
crisp in a few seconds. Copper is melted in a short 
time here, and a pole of wood thrust into the magic 
circle flames up like a match. That the motor is a 
success is seen by the work it is doing — pumping water 
from a well, illustrating the possibilities of cheap irri- 




SIDE VIEW, SHCWING THE EIXED SUFFOSTS AND MOUNTING OF 
KEELECTOR. 



FRONT VIE'Wr, SHO'WINa THE STJN'S RAYS CONCENTRATED ON THE BOILER, AND 
GEARING FOR REVOLVING THE REFLECTOR. 



A SOLAE MOIOE AT WOEX AI LOS AI'fGELES, CAL.~15 HORSE POWER, STEAM AT 150 FOUNDS PRESSURE. 
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gation, and lifting fourteen iiundred gallons per minute 
— equal to one hundred and fifty-five miner's inches. Up 
to the present time the motor has produced results 
equal to about ten horse power, but fifteen is claimed 
for it. 

The motor is the result of a number of experiments 
by a band of Boston capitalists. One of the first pro- 
ductions was a silver refiector, which cost many thou- 
sands of dollars, but was abandoned. The next was 
modeled after the Ericsson machine of 1884; but it was 
a failure. A third was erected at Longwood, proving 
also a failure. A fourth attempt was made, this time 
in Denver, which was fairly successful, doing one- 
half the work of the Pasadena model. Finally the 
latter was produced and found to be a success. A 
duplicate, perhaps improved, will be erected at the 
Pan-American Exhibition. Dwellers in the East, where 
rain falls every few days throughout the year, cannot 
realize what such a perfected motor means to the 
West, where arid lands await but the flow of water 
to blossom as the rose. In such regions — and they 
represent millions of square miles — fuel is usually 
very scarce, often being so important a factor that the 
question of it determines the success or failure of the 
work. This is essentially true of the Californian 
desert and vast regions in Colorado, Utah, and sur- 
rounding States and Territories. Mines and pumping 
plants are often far from railroads, and in sections 
where no fuel is in sight, wood and coal being hauled 
from long distances. In such locations the solar motor 
is a boon. The skies are comparatively free of clouds, 
and the machine can begin work an hour after sun- 
rise, possibly earlier, and continue until half an hour 
before sunset. It is possible that with cheaper meth- 
ods of storing electricity sufficient power may be stored 
during the day to run the engine at night, or during 
the absence of the sun. Inventors are already experi- 
menting upon methods of increasing the effectiveness 
of the motors, and probably larger ones, and groups 
of them, will be seen in the near future. 

No invention of modern times has given such an 
impetus to the development of arid lands as the solar 
motor, and it has been visited by many interested 
in the question. The development of Lower California 
has been seriously impeded by the lack of fuel; the 
country being dry and barren in localities where rich 
mines are known to exist. The country is cloudless 
for months — in every sense the land for the solar 
motor, as water underlies the surface almost every- 
where, and when pumped up and sent out upon the 
soil the region, which was formerly a desert, can be 
made fertile and literally to blossom as the rose. 



THE FLEMING SAFETY COLLAK FOE SHAFTS. 

Many of the accidents which occur in machine-shops 
and factories are due to the old-fashioned projecting 
set-screw by which collars are usually held on shafts. 
These set-screws have been condemned by factory in- 
spectors, and even prohibited by law, for which reason 
they have often been countersunk, thus weakening the 
collar. Moreover, the collar is held in place only by 
bearing of the set-screw on the shaft. If the bearing- 
point slip, the collar moves from its place, thereby 
deranging the shafting' and causing belts to slide from 
their pulleys. 

These difficulties have been very simply and effec- 
tively overcome in the Fleming safety-collar, to which 
our attention has been called by Mr. W. H. Davis, P. O. 
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THE FABTS OF THE FLEMING COLLAB DETACHED. 

Box 305, Montreal, Canada, and in which the set-screw 
is entirely abandoned. The Fleming collar comprises 
essentially four pieces — two symmetrical, tapering, 
threaded and flanged semi-cylinders, which embrace 
the shaft, a threaded locking-ring which binds the semi- 
cylinders firmly to the shaft, and a toothed gripping- 
key, A, received by an opening in one of the semi- 
cylinders and forced into engagement with the shaft 
by the locking-rin^. 

The merits of this arrangement are obvious. The set- 
screw is entirely dispensed with; the members can be 
taken from the shaft without removing any other part 



of the machinery; the collar is held to the shaft, not 
at one point alone, but through its entire length and 
internal circumference. 

The fact that the collar can be applied to a shaft 
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PAETIAL SECTION OF THE COLLAB. 

without removing any machinery is in itself a signifi- 
cant feature. In all collars now used, the machinery 
on the end of the shaft must be taken off before the 
collar can be slipped on. The time, labor, and expense 
thus involved are items which are by no means small. 
Moreover, the cost of manufacture is no more than 
that of any collar now in use. 
^ * m t 

AN EFFICIENT SINGLE-PULL CEILING-SWITCH. 

Prom the electrician's standpoint it cannot be .de- 
nied that the ceiling-switch has merits which com- 
mend it to every consumer of electricity. It can be 
placed exactly where it is needed, and it dispenses 
with the wires which ordinarily run down to a suitable 
point on a wall. But these obvious merits have been 
more than offset by the mechanical defects which are 
unfortunately too often found in ceiling-switches. The 
two unsightly cords which form a part of most switches 
of this type cannot be manipulated with that ease 
which should be one of the distinguishing features of 
every electrical appliance. Our attention has been 
drawn to a novel switch made by J. Jones and Son, of 




THE JONES SINGLE-PULL CEILING SWITCH. 

64 Cortlandt Street, Manhattan, New York city, which 
so far improves upon most ceiling-switches that the 
diflSculties usually presented have been overcome. 

The improved switch is a single-pull switch. By 
drawing downward on a single chain or cord, the cir- 
cuit is opened or closed. Mechanically considered, the 
switch consists of a bed-plate screwed to the ceiling, 
which bed-plate carries the fixed contact-points and 
the switch-arms or blades, one of which is loosely 
pivoted and the other mounted on a rock-shaft. The 
rock-shaft carries a rock-arm and a crank, both of 
which have partial rotation in opposite directions. The 
crank is connected by a coiled spring with a cross- 
piece extending between the two switch-arms. The 
rock-arm is pivotally connected by means of a link 
with a crank-pin on a disk actuated by a spring-drum, 
to which a pull-chain is attached. 

A pull upon the chain first winds the spring of the 
drum, then turns the disks and with it the crank- 
pin, through one-half a revolution As the crank-pin 
turns, the link is thrown forward, thereby swinging the 
rock-arm and the crank on the rock-shaft, in oppo- 
site directions. As a result of this movement, the end 
of the rock-arm is made to engage an elbow-lever which 
assists in swinging the switch-arm out, and the crank 



is made to extend the spring by which it is connected 
with the cross-piece uniting the switch-arms. The 
switch-arms partially swung by the elbow-lever and by 
the strain on the coiled spring, are automatically car- 
ried entirely away from the contacts by the action of 
the extended coil-spring. This movement of breaking 
the circuit is effected with the utmost rapidity. When 
the pull-chain is released the drum is carried back by 
its spring without in any way disturbing the disk or 
the remaining parts. 

In order to close the circuit it is necessary merely to 
pull the chain again. The disk is then made to rotate 
through the remaining half of its revolution, thereby 
throwing the rock-arm and crank back to their initial 
positions, rocking the shaft, and extending the coiled 
spring. When the crank to which the coiled spring 
is secured passes the vertical the switch is automatical- 
ly closed by the action of the extended spring. In both 
making and breaking the circuit the switch-arms are 
first partially swung and are then automatically actu- 
ated by the coiled spring. 

A careful examination of the device convinces us that 
it is both quick and efficient in its operation. 



A FOLDING BUNK FOR CABS AND SHIPS. 

In emigrant or transport ships and cars it is often 
necessary to erect a large number of separate bunks, so 
arranged that they may be easily removed. A bunk 
of this type has been devised by John P. Lein, a New 
York inventor. 

On two uprights or supports holders are carried hav- 
ing a slot with an upwardly-extended portion. Above 
the holders each of the supports carries hooks. The 




A FOLDAELE AND BEMOVABLE BUNK. 

bunk itself is provided with contracted necks, which 
are received by the upwardly-extending slots. Chains 
attached to the outer side of the bunk are hung on 
the hooks to support the bunk. 

In order to fit out a ship it is necessary merely to 
erect the uprights, insert the bunk-necks in the slots 
of the holders, and hook the chains in place. When not 
in use . the bunk can be folded simply by turning it 
iH the holders so that the link of each chain nearest 
the outer edge will engage the hook. The entire bunk 
can be readily removed whenever desired. 



Tlkc Ciii'reut Siippleitieiit. 

The current Shitlement, No. 1315, has many inter- 
esting articles. "The Evolution of the Adobe" is by 
C. F. Holder, and is accompanied by several illus- 
trations. "Cameos" is by Cyril Davenport, F.S.A. 
"Optics of Trichromatic Photography" is continued. 
"Dock Equipment for the Rapid Handling of Coal and 
Ore on the Great American Lakes," by Arthur C. 
Johnston, is accompanied by many illustrations. Sev- 
eral articles in this issue are devoted to the con- 
sideration of modern commerce. "Women Astron- 
omers" is by J. E. Gore. "Progress of Agriculture in 
the United States" is by George K. Holmes, and is a 
valuable article. "Britain's Leaning Towers" de- 
scribes two curious examples. The recent Berliner 
patent decision is carefully digested. "Excavations 
at Carthage" describes some important discoveries. 
"Constellation Figures as Creek Coins" is by Robert 
Brown, Jr., and is a curious study in numismatics. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Apparatiiini. 

KLECTUIC-AKC LAilP. — Peter II. F. 
ypiES, Mount Vernon, N. Y. The carbon in 
this arc-lamp is engaged by a feed-clutch, the 
action of which is controlled by a special 
mechanism. The lower carbon is inclosed by 
a globe. A gas-checli plate is provided, to- 
gether with means for regulating the arc and 
accommodating the lamp to the voltage across 
the arc, these means being adjustable to 
lengthen or shorten the operative path of the 
feed-clutch by increasing or decreasing the 
distance between the feed-clutch and the gas- 
check. When the clutch is released the upper 
carbon moves down gradually, without shoclt. 
The form of gas-check employed serves to in- 
crease the light of the carbon ; for, the air 
entering the globe through the check, passes 
successively through several chambers and is 
heated before reaching the interior of the 
globe. 

ELECTRIC SWITCH. — I'eter II. F. Sites, 
Mount Vernon, N. Y. This electric switch for 
arc-lamps and switchboards is arranged to 
make and break the circuit positively. By 
means of the switch a lamp can be readily 
lowered to renew the electrodes without the 
slightest danger to the operator and with- 
out throwing other lamps in the series out of 
circuit. The switch comprises a receiving 
socket, a contact plunger for engagement with 
the socket, a series circuit, a local or loop 
circuit, and a cut-in device so arranged that 
when the plunger and socket move out of en- 
gagement, and the local circuit is broken, then 
the cut-in device maintains the series circuit 
unbroken or closed. The circuits have flexible 
and compressible contacts, each composed of 
a number of interlocked helices. 



En«;ineei*ins; Improvements. 

LUBRICATOR. — Charles Slater, Port- 
land, Me. Mr. Slater's lubricator is designed 
to keep the lubricant used for steam-chest 
valves, pistons, and the like, in a warm or flow- 
ing condition, to insure a thorough lubrica- 
tion of the parts at all times. The lubricator 
consists of an oil-cup surrounded by a jacket. 
Between the cup and jacket is a hot-air space. 
A steam-pipe extends through the jacket. At 
the upper portion of the steam-pipe is a pres- 
sure-operated valve. The steam-pipe comma 
nicates with a condenser, from which a pipe 
leads into the oil-cup. The oil passes from 
the cup to the steam-pipe through a tube. 
■"Ihe steam condensed in the condensing-cylin- 
der flows into the lower portion of the oil- 
cup, thus displacing a certain quantity of oil. 
This displaced oil passes to the parts to be 
lubricated. 

ROTARY FA'dlXE.— Carl C. Jensex, 15 
Ilaregade, Copenhagen. Denmark. The pres- 
ent invention refers to improvements in ro- 
tary engines, by means of which the period 
of admission or cut-olT and the period of ex- 
pansion can be easily regulated and the direc- 
tion of the motion readily reversed. These 
results are obtained by means of a main slide- 
valve, arranged adjustably on the rotary shaft, 
in combination with an expansion slide-valve 
placed between the main slide-valve and the 
shaft, and with steam-])assages extending 
through the rotary shaft itself. 



ineclianical Devices. 

ORE-CONCENTRATOR. — Christoefer A. 
CiirtiSTENSEX. Sixth and Morrison Streets, Port- 
land, Ore. As the crushed ore is fed from a suit- 
able hopper to the feed-end of a concentrating 
pan, power is applied to a pulley carried on an 
eccentric; shaft connected with the pan. Thereby 
the pan is vibrated from side to side, and the ore 
gradually works its way down. All the heavy 
and valuable particles are shaken to the bot- 
tom of ritlles, and find their way through per- 
forations in front of and at the bottom of 
each ritlle. Then the concentrate falls upon 
a laterally-inclined washer-plate and is washed 
tiown by means of a spray-pipe. 

WINDMILL. — John R. E. Bvrxe, Tilden, 
Tex. The invention is an improvement for 
supporting the wheel and operating shafts. 
Novel features are to be found in the means 
for throwing the controlling devices into and 
out of engagement with the wheel, and in the 
general construction of the wheel itself. The 
most important feature, however, is an all- 
lever shut-off, which is not affected by any 
ordinary wear, and the weight which adjusts 
the brake clear of the wheel can be con- 
veniently regulated to any extent. This 
weight also holds the wheel at right angles to 
the vane. 

SELF-PLAYING STRINGED MUSICAL IN- 
STRUMENT. — Friedhich Schneider, Leipsic, 
Saxony, Germany. The inventor has devised 
a mechanically-actuated stringed musical in- 
strument which is strong and simple in con- 
struction, and which requires but little power 
to drive the note-sheet uniformly. This note- 
sheet operates the device for picking the 
strings, and the device for fingering the strings 
so as to produce the desired music with com 
parativoly few strings stretched over a sound- 
ing board. 

BOTTLE- FINISHING MACHINE. — Will- 
iam P. Parsons, Albany, Ind. The patent 
describes a machine by means of which the 
irtevior and exterior of glass bottle-necks are 
simultaneously and qaickly finished. The bot- 
tle to be finished is held in a frame, the handle 
of which is supported on grooved rollers ar- 
ranged in standards. I'he neck of the bottle 
is placed crev an interior-fini'Hhing device. By 



means of a treadle a check or sleeve is shifted 
forward to move exterior-finishing devices into 
close contact with the bottle-neck. The pres- 
sure is regulated by the pressure on the foot- 
treadle. In order to finish the bottle the 
shafts by which the finishing devices are rap- 
idly rotated, one independently of the other. 

BELLOWS FOR ROCKING CHAIRS.— 
Christian U. Krieg, Sr., Nashville, Tenn. 
Beneath the rocking-chair a pair of bellows is 
secured, having an inlet operated by the chair, 
and outlet valve-chambers, connected by a 
tube. A valve in this tube controls the pas- 
sage of air from one to the other of the out- 
let-chambers. The bellows has a lower box, 
adapted to receive an' ice-receptacle, by means 
of which the air can be cooled. The back and 
forward motion 'Of the chair, while being 
rocked, supplies cooled air. But this motion 
renders bellows of the ordinary construction 
having stiffened sides useless for the inventor's 
purpose. A bellows of peculiar construction 
has therefore been invented to meet the special 
requirements of the case. 



]ni»«cellaneou»« InventioiiH. 

HITCHING DEVICE. — Noah L. Dallaru, 
Wheeling, W. Va. The hitching device com- 
prises, essentially, a pair of tongs, which are 
closed by drawing the handles together. These 
handles are connected by a chain with the 
horse's bridle. Hence, the device can be ap- 
plied to any suitable projection in order to 
hold the horse ; for, a pull upon the handles 
merely forces the tongs further into the object 
gripped. A coiled spring holds the tong mem- 
bers together, so that when the chain is slack 
the device will not fall to the ground. 

SCRUBBING-BRUSH HOLDER. — John L. 
Donnelly and John S. Brady, Wilkes-Barre, 
Pa. The scrubbing-brush holder has a reser- 
voir provided witii a perforated bottom 
through which water may pass to the brush. 
The reservoir is replenished through a top fill- 
ing-hole having a sliding cover. The brusJi 
can be readily removed from the holder and 
another inserted. 

HEATER OR COOLER FOR LIQUn>S.— 
Gabriel J. L. Henry, Quebec, Quebec. Canada. 
The heater or cooler comprises a tank, above 
which a receptacle is located having an opening 
leading to the tank. Within the receptacle is a 
rotatable cylinder, secured to the upper por- 
tion, on the inside of which are buckets or 
vanes. Against these buckets the liquid is 
discharged. To the outer surface of the cylin- 
der a liquid is fed of a temperature different 
from that of the jets discharged from the 
backets. The rotation of the cylinder is ad- 
vantageous for the reason that it spreads the 
liquids on the cylinder-surface so as to secure 
a large heating or cooling area. 

MULTIPLYING PHOTOGRAPHIC CAM- 
ERA. — Jacob F. Standi ford. Fort Scott. 
Kans. Mr. Standiford has devised a multi- 
plying photographic camera by means of which 
a number of exposures can be made upon a 
single plate. The construction of the camera 
is such that upon moving the ground glass 
into or out of focusing position the shutter 
is automatically opened and closed without 
requiring the re-insertion of the slide and 
without danger of exposing the plate to the 
action of light during the movement of the 
ground glass. 

TIRE-CEMENT. — John H. Bennett and 
Alonzo F. Beman, Ridgway, Pa. The tire- 
cement rapidly repairs any leak oi- injury in 
pneumatic tires used upon bicycles, carriages, 
automobiles or other conveyances. The in- 
gredients of the cement are wheat-flour, lamp- 
black, potassium permanganate, together with 
a suitable quantity of water, the whole form- 
ing a paste of unusual adhesive qualities. 

CEILING STRUCTI'RE.— Balthasar ■ Mai- 
bach, Manhattan, New York city. This fireproof 
ceiling structure consists of a girder formed of 
opposite members of metal. Each member con- 
sists of a lower, straight bar-like section, an 
upper section and a downwardly arched in- 
termediate portion, a brace-member secured in 
the arched portion, and tie-rods connecting 
the opposite members. After placing the 
girder members in position, a filling of cement 
is employed to strengthen the construction. 

DEVICE FOR TREATING DISEASES OF 
THE EAR. --:\IiKE I'OLICH, Riverside, Cal. 
The invention provides a means for treating 
diseases of the ear. the means comprising a 
sheet of fabric rolled into tubular form. This 
fabric bears certain medicaments, so that 
when the fabric is ignited the medicaments 
will be applied to the diseased parts. 

SHIP'S COMPASS.— HiNRiCH Brcns, Bre- 
men, Germany. Compasses in general use do 
not enable the helmsman to follow a course be- 
tween two divisions on the compass card. In 
such cases the helmsman must rely upon his 
eye and his good judgment for the measure- 
ment of a fractional part of a marked di- 
vision. The present invention enables the 
helmsman to follow a true course without tir- 
ing his eye. An adjustable plate is provided 
on the compass-plating, which plate has an 
auxiliary steering-line or point adjustable to 
the right or to the left of the fixed steering- 
line or point. This adjustable line can be 
used instead of a fixed line whenever the 
course is such that it cannot be read exactly 
on the compass card. 

GARMENT - HANGER. — Louis Yonteff. 
^lanhattan, Ne-w York city. This garment- 
hanger is a simple, durably-constructed device 
for supporting trousers, coats, vests, skirts, 
'and wearing apparel in general. The hanger 



is easily extended, hung up or readily folded 
into a comparatively small space. 

FLOWER-HOLDER. — Simon Weiler, Man- 
hattan, New York city. The object of the in- 
vention is to provide a fiower-holder that can 
be attached to any part of the dress to hold 
a bunch of flowers in any desired position. 
The holder comprises a bar having a fastening 
device by which it is secured to the dress. A 
pin on the bar extends approximately parallel 
to and in the direction of the length of the 
bar to receive the stems of a bunch of flowers. 
Ribbons on the bar can be passed in front of 
the stems and tied in a bow. 



Desi«;iis. 

HOLDER FOR NECKTIE-BANDS.— Zalal 
GuziK, Manhattan, New York city. The 
holder consists of a! back-plate terminating in 
a needle and a sheath in front of the plate. 

MANTEL. — Clay B. Atkin, Knoxville, Tenn. 
Two design patents have been issued for man- 
tels. In the flrst the lower portion of the 
mantel has a shelf provided with an ovolo 
molding and beaded fillet, below which is a 
horizontal panel provided with a central or- 
namentation consisting of a floral harp-shaped 
figure and two diverging, lateral, floral por- 
tions. The upper portion of the mantel has a 
fixed central piece provided with a partly floral 
and partly arabesque ornamentation. Below 
this is a shelf and side-panels having orna- 
mental floral figures. Two vertical columns 
flank the central panel. 

In the second design the lower portion of 
the mantel has an ornamented shelf, as in the 
previous case, and the panel below it has a 
double ornamentation in relief, which simu 
lates the fleur-de-lis ; also horizontal ribs, 
above and below. The upper portion of the 
mantel has a top edge, with curved ends, pro- 
vided with floral decorations at center and 
sides. A shelf having a beaded fillet and ovolo 
molding is arranged below, and beneath this 
is a panel or mirror, and on the sides of the 
same is a curved or S-shaped floral relief. Two 
columns are arranged as in the previous case. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title 
of the invention, and date of this paper. 



NEW BOOKS, ETC. 

The Electro-Magnet. By Townsend Wol- 
cott, A. E. Kennelly and Richard 
Varley. Jersey City, N. J.: The Var- 
ley Duplex Magnet Company. Pp. 
130. Price $1. 
This little book, a se;'ond edition of which 
has recently been issued, is excellent for obtain- 
ing a thorougli knowledge of the theory and 
practice of the electro-magnet. It is well illus- 
trated, and contains a nnmber of tables giving 
the electrical properties of copper magnet wire. 
Numerous mathematical formulse are given and 
their application illustrated by the use of prac- 
tical examples. A set of logarithmic tables is 
appended, together with a scale, by means of 
which, in connection with the tables, any root 
or power of any number can immediately be 
found. 

How TO BuiLu A Skjp-Jack. Reprinted 
from the Rudder. New York and 
London: The Rudder Publishing 
Company. 1901. Pp. 38, 24 plates 
and engravings. Price $1. 

How TO BuiLU A Racer for $50. Reprint- 
ed from the Rudder. New York and 
London: The Rudder Publishing 
Company. 1901. Pp. 52, 36 plates 
and engravings. Price $1. 

These two excellent little volumes will be 
welcomed by the amateur yachtsman whose 
])urse or inclinations tie him down to miniature 
craft. The racer is that curiosity of yachting 
architecture known popularly as the "Lark," 
which, while not a perfect craft, is justly con- 
sidered as being, for "what she costs in labor 
and money, the best thing that ever carried 
sail." 

The skip-jack is a compromise between the 
fiat and round bottom craft, which has the two- 
fold qualities of being easy to build and speedy 
to sail. Hoth of these works are written in the 
clear style characteristic of The Rudder, and 
they are so amply illustrated that he must be 
a poor carpenter who cannot, with the aid of 
proper tools and material, put one of these 
boats together. 

ScHERZER Rolling Lift Bridges. Second 
revised and enlarged edition. By 
Albert H. Scherzer. Chicago, 111.: 
The Scherzer Rolling Lift Bridge 
Company. 1901. Oblong quarto. 
Text 68 pp., with numerous line 
drawings and 23 plates. Price $10. 
This handsome work opens with a short chap- 
ter on the history of pivoted or trunnion bas- 
cule bridges. After a reference to the Tower 
Bridge, London, and other developments of the 
pivot or trunnion bascule bridge, it enters into 
a general argument of the disadvantages of the 
swinging bridge and other high and low level 
methods of crossing navigable rivers and 
streams, and then passes on to a detailed de- 
scription of the Scherzer rolling lift bridge, 
views being shown of the various existing 
structures which have been built on this well- 
known system. This handsome work is elab- 
orately illustrated by numerous diagrams and 
line drawings and by twenty-three full-page 
photogravure plates. 
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READ THIS COLUMN CAKEFULLY.-You 
will find iiKjuiries for certain classes of articles 
numbered in c(uisecutive order. If you manu- 
facture these goods write us at once and we will 
send your name and address to tlie party desiring 
the inforinati(jn. In ei^ery case it is* lle<■e^- 
sary to sjive tlie number of tlie inquiry. 



Marine Iron Works, Chicayro, Catalos:ue free, 

Iiiqiiii'y No. 145.— For manufacturers of special 
seamless, brass tubing. 

" U. S." Metal Polish. Indijiiiapolis. Samples free. 

Inquiry No. 1 46.— For a description of the HoRar- 
dus mill, used in {,rraphite works at Ticoiiderutia, N. Y. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

Inquiry No. 147.— For macliiuery for mauufactur- 
infi matclies, 

Yankee Notions. Waterbury Button Co., Waterb'y.Ct. 

Inquiry No. I'lJ^.— For ncetylene gas plants suit- 
able lor houses, churches, and sctiools. 

Metal Novelties Manuf'd. Bliss-Chester Co., Prov., 
R. I. 

Inquiry No. 149.- For manufacturers of razor- 

houes. 

Finest quality Steam Engines, Boilers and Burners for 
Automobiles. Write Rochester Cycle Mfp;. Co., Roch- 
ester. N. Y. 

luquiry Ac. I 50. — For drill sharpening; machines 

Guns and Sportiiiji Goods. Keating Wheels. New 
catalofrue out now. The If. & D. Folsom Arms Co., 314 
Broadway. New York. 

Iiiqiiii'v No. 15 1 .—For pinless clotheslines. 

Ten days' trial {liveii on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

Inquiry No. IS'J. — For machniery for weaving 
wire mattresses. 

Rigs lh;it Run. Hydrocarbon system. Write St. 
Louis Motor Carriatre Co., St. Louis. Mo. 

Inquiry IX". 1 5'-. — For fire engines and appliances 
suitable for tifjhtnifilire iii small towns. 

The celebrated " Ilornsby-Akroyd " Patent Safety (.Ml 
Knsine is built by the De La Vertrne Refngreratiiii.' Ma- 
chine Company. Voot of East 13Sth Street. New Vorl;. 

Inquiry !\"o. 154.— For manufacturers of water 
meters. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science.'" by Geo. M. Hopkins. 
By mail. $4. Munn & Co., publishers. 34(1 Broadway, N. Y. 

Inquiry No. 1 55.— ^"or sanitary household furnish- 

ngs. 

Wanted— Revolutionary Documents, Autograph Inci- 
ters, Journals, Prints, Washington Portraits, Karly 
Airierican Illustrated Magazines. Correspondence Soli- 
cited. Address C. A, M, Box Tili. New York. 

Inquiry No. 156.— For the smallest sized dynamos 

anil motors. 

Machine Work of every description. Jobbing and re- 
pairing. The (iarviii Mactiiiie (^o.. 141 Varick St., N. Y. 

Iiiquii'v Nn. 157.— For matiliinery for printing in 

colors on oilcloth doilies and similar goods. 

La Porte Watch School. La Forte Ind. Catalogue free. 

Inquiry Nn, 1 ■■»**.— Fur an organ small enough to 
be carried on journeys, bnt. to be played by band in the 
ordinary manner. 

Handle vt Spoke Mchy. Ober Mfg. Co., 10 Eiell St., 
Chagrin Falls. O. 

Inqislry No. 159. — For the manufacturer of arto- 
graplis. 

Inquii-y IVo. 1 ttO.— For the address of the Colum- 
bia (Carbide Company, in New York city, or similar ctm- 
ceriis. 

Inquiry No. 1*»1 .—For gasoline gas generators for 
heating and lighting purposes. 

Inquiry No. l(i*J. — V'or manufacturers of small 
wooden hardw*ood boxes. 2 by 4 up to 4 by 4 inches. 

Inquiry No. 1 63.— For Hltering appuratus that will 
filter a starchy liquid rapidly. 

InquiriP No. 1 6 I. — Hor builders of gasoline motors 
for automobiles. 

Inquiry No. 165.— For the Mddress of the manu 
facturers of the " Jjambert '' g;is and gasoline engines. 

Inqiiirv No. 166. — For small gasoline or other 
motors suitable for experimental purposes. 

Inquiry No. 1 6'?. — For manufacturers of agri- 
cultural machinery. 

Inquiry No. 1 6S. — For parties willing to under- 
take the manufacture of a ^leel novelty in three 
thicknesses, 1J4 by ^ inches. 

Inquiry ]\«. I 6!>. —For tinners' machinery. 

Inquiry No. 170.— For boiler makers' machinery. 

Inquiry No. 171.— Fur orriainental woodwork for 
furniture, made by pressing the figures on the wood. 

Inquiry No. 1 7'-i. — For fine needles or pins for 
lace-ctirtain frames. 

Inquiry No. 1 7.'{.—l''or machinery for manufactur- 
ing buckets, pails, etc. 

Itiquiry \o, 174. — For machinery for malcing 
wood toothpicks. 

Inquiry No. 1 7-'>. — For innnufacturers of a mill or 
process for extracting potash from coti unseed meiil 
hulls. 

Inquiry \o. 176.— For tools for the remnvnl and 
replacing of boiler tubes, also boiler flue cutters, ex- 
panders and headers 

Inquiry No. 177. — For parties willing to manufac- 
ture a new computing scale. 

Inquii'V No. 1 78- — For manufacturers of solder 
for fastening aluminium to aluminium or copper to 
aluminium. 

Inquiry \o. 1 7!*.— For manufacturers of small Ice 
machines suitable for home use. 

Inquiry IVo. ISO. — For the distributers of the 
" Arlington " rubber collars and culfs. 

Intiuicy No. 1 SI.— For parties who can make soft 
wood shoe knife handles, enameled brown and in imi- 
tation of walnut. 

Inquiry No. IS'J.— For automatic grinding ma- 
chines for grinding ntitchers' knives. 

Inquiry No. ( S.'t-- For rubber prepared for vulcan- 
izing, about the t hickness of a lead pencil. 

Inquiry No. 1,S4. — For heavy cardDoard disks, 
about U inches in (hameter. 

Inquiry No. IS'*.- For "Harry's" electrical re- 
touching device, tor retouching photographic nega- 
tives. 

Inquiry No. 1 Sfi. — For manufacturers of liquid 
fire extinguishers and hand gienades. 

inquiry No. 1 S7.— For canning machinery. 

Innniry No. 1 SS.-Ffir condensed milk machinery. 

Imiuiry No. 1 S9. — For machinery for making 
binder twine. 

Inquiry No. 190. — For Portland cement machin- 
ery. 

Inquiry No. 1!M.— For automatic numbering ma- 
cliines. 

Inquiry No. 1 1^'J.-For rubber type dators. 

Inquiry N«„ 1!>.^,— For Britannia metal and ster- 
ling silver blanks ready for spinning. 

Inquiry No. 1 94. -For spinning lathes. 

'nquiry No. 195. — For the address of Ch<>ts. Platt( 
silver roller. 

Inquiry No, 1 96.— For glass novelties, such as 
peppers and salts for ornamenting with silver. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either liy 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marited or labeled. 



(8098) L. J. J. writes: 1. I have a 
small fan motor of 52 volts, Ys horse power, 
alternating current, which I run on direct 
light current, 52 volts. It has a great deal of 
power, but sparks a great deal. Could you 
advise me in the next issue of your valuable 
paper how to prevent this? A. Your alternat- 
ing-current motor, when put on a direct cur- 
rent, gets more current than it could get from 
an alternating circuit. It therefore runs faster 
and sparks more than it should. The brushes 
are perhaps not in the proper position. Slide 
them to and fro around the commutator, and 
find the position of least sparking. If this 
does not cure the trouble, you can add a resist- 
ance to the external circuit, so as to cut down 
the current which enters the motor. 2. Why 
will it not generate when run by an 18-inch 
fly-wheel V It goes very fast. A. Many of the 
small motors cannot excite their own fields 
and build them up. They cannot, for that 
reason, be run as generators. 3. Should tele- 
phone be grounded on house or earth side of 
gas meter, and why? A. It is better not to 
ground anything to a gas-pipe, either side of 
the meter. A flash of lightning or a lightning 
wipe falling across the telephone wire might 
produce a spark which would set fire to the 
gas and to the house. Perhaps the earth side 
of the meter is a little better ground than the 
house side. 

(8099) P. T. asks: 1. Can water be de- 
composed and the gases collected separately 
by an alternating electric current? A. No ; 
the gases will be mixed at each pole in the 
same proportions as they are in water — hydro- 
gen 2 parts, and oxygen 1 part. 2. What 
chemicals are most frequently used in a dry 
battery? A. Dry cells are usually modified 
Leclanche cells. The sal ammoniac solution 
is held in some absorbent material, so that it 
will not run out of the cell when it is upset. 
3. In the preface of Tesla's "Experiments with 
Alternating Currents of High Potential and 
High Frequency" it mentions a thermo-mag- 
netic motor he devised. What was the prin- 
ciple of it? A. A thermo-magnetic motor, or, 
as it is usually called, a pyro-magnetic motor, 
consists of an armature formed of a disk or 
ring of thin steel, which is set in motion when 
unequally heated by reason of the difference 
of force so produced. Mr. Edison invented a 
pyro-magnetic i^enerator which acted on the 
la -t that iron ceases to be magnetic at about 
770 deg. C, and converted the heat energy by 
means of it into electric energy. He used a 
thin iron tube in a strong magnetic field sur- 
rounded by a coil of wire. By varying the 
temperature of the tube near 770 deg. he 
varied tke magnetism passing through the coil, 
and thus produced a current in the coil. 4. 
Can a storage battery be charged by an alter- 
nating electric current? A. No. 5. What is 
a thermostat? A. An instrument which closes 
or opens an electric circuit when heated or 
cooled. 

(8100) J. M. A. asks: 1. A condenser, 
i. e., a double-convex lens, will throw a focus 
of 1^ inch in diameter, which gives a heat of 
500 deg F. ; what will another condenser of 
twice the diameter, but of the same focus, 
give in heat? A. The area of the larger lens 
is a circle of twice the diameter and four 
times the area of the smaller. It will allow 
four times as much light and heat to pass 
through it. 2. Is the intensity of the heat 
as the square of the diameter? A. The quan- 
tity of heat is proportional to the square of 
the diameter of a lens through which it is 
transmitted. The intensity of heat in a focus 
is approximately so also. Whether a piece of 
metal, such as a mercury thermometer or a 
piece of copper, will be heated to a higher 
temperature, and how much higher, depends 
upon the specific heat of the metal and upon 
itS condition as regards radiation. It is diffi- 
cult, if not quite impossible, to determine to 
what degree of a thermometer a given quan- 
tity of heat will raise a piece of a given metal. 

3. Will the same rules hold good for a para- 
bolic reflector as for a condenser? A. No ; i 
parabolic reflector sends the rays out in a 
parallel beam when the soui'ce of heat or light 
is placed in its focus. The intensity does not 
then diminish as the square of the distance. 

4. Is there any book published on the collect- 
ing and applying heat from the sun's rays and 
on the storage of such heat? A. Langley's 
"New Astronomy." price $3 by mail, contains 
a chapter on this subject. It shows pictures 
Of the several solar engines which have been 



used at various times in the effort to find 
a mode of utilizing the great heat of the sun. 
We have published several articles in the 
Stipplement on the subject of solar energj- ; 
No. 13, by John Ericsson, who devised a solar 
engine ; Nos. 212, 214, 21G, 217, 218, by Prof. 
Langley ; price ten cents each. 

(8101) J. E. H. writes: If a machine 
at a revolution of say 2,100 gives an electric 
current of 3 amperes at 10 volts, what is the 
most practical way to get a current of 1/2 to 1 
ampere at 10 volts from it? If through coils 
and a reduction of speed, please give size of 
wire used and number of turns for each spool. 
A. The current a machine gives depends on 
the resistance of the external circuit. If yoii 
have three amperes through a certain circuit, 
to have one-half as much double the resistance 
of the external circuit. With 10 volts, the 
current will be 3 amperes when the resistance 
is 3 1-3 ohms. For one ampere the resistance 
must be 10 ohms. Now, if you have a part of 
the 10 ohms in the apparatus used, you will 
only require the rest of the resistance in a 
coil. No. 24 German-silver wire has a I'esist- 
ance of one ohm to three feet. From this you 
can calculate what you need. 

(8102) O. M. S. asks: 1. I want to put 
up a telephone between my place and a neigh- 
bor's about a half a mile distant. I have two 
receivers, dry and bichromate batteries. Now, 
can I put up a telephone by connecting the 
receivers and battery, one at each end, to a 
barb-wire fence, in which the wire is fastened 
uninsulated to the post by staples, and use 
common electric alarm bells? A. Yes; if the 
wire is continuous, without breaks or loose | 
Joints. It must be spliced as strong as a tele- 
graph wire. Such an arrangement will work 
only when the fence is dry. 2. If this can be 
done, please tell me how to connect the bat- 
teries and receivers to the fence. A. Connect 
the batteries and receiver to the line in series. 
Put half of the battery at each end of the line, 
using care that the poles at each end are in 
the same order. 3. How much power will be 
needed? A. We cannot tell. A great deal 
more than with an insulated line. 4. Can dry 
batteries, when the current gives out, be re- 
stored? If so. how? A. No; they can be 
opened and filled with sal ammoniac solution, 
running them as wet cells till the zincs are 
used up. 5. How can you magnetize a piece 
of iron by using a magnet? A. A piece of 
iron cannot be permanently magnetized. It 
is made into a magnet by bringing one end to 
the end of the permanent magnet. 

(8103) J. M. S. asks: 1. In making an 
electric furnace, there is a core of fire-clay 
wound with platinum wire and then covered 
with clay and asbestos and connected up with 
a rheostat. Is there anything but platinum 
wire used, or do they cut in a fiber similar 
to that used in an incandescent lamp? A. 
You seem to be describing an electrical heater, 
and not an electrical furnace. The electrical 
furnace is made by bringing two carbons into 
contact and then drawing them apart while 
they are covered by the substance to be treated 
in the furnace. A very high temperature, 
which will melt any substance, is thus pro- 
duced. A platinum wire wound on fire-clay 
can hardly come under the designation of an 
electrical furnace. In such a heater as you 
describe there would be no advantage in using 
a carbon filament. 2. In making a controller 
to reduce electric current (107 volts, alternat- 
ing), what size of German-silver wire is used, 
and hQw long should each space be to the 
branches, so as to reduce same to 2 volts, 3 
volts, 4 volts, 5 volts, G volts, 7 volts, 8 volts, 
and 9 volts? A. ^Vhat you want is not a "con- 
troller," but either a transforinei* or a choking 
< oil. A controller is used with a direct cur- 
rent. A choking coil can be arranged with 
branches so as to give the various drops in 
voltage which you mention. We cannot give 
you a design for this, as we know nothing 
about your current, except the voltage, nor 
what you wish to do. Apply to the company 
furnishing the current for the apparatus. 3. 
(.'ould I use the insulated German-silver wire, 
and splice in short pieces the required dis- 
tance, and then wind same up in a ball, leav- 
ing the various ends protrude, connect each 
up with a button, and use switch leaves, with 
button, that correspond to the voltage desired, 
without danger of burning same out'.-' Am 
using 107-volt, 1,200-ampere, alternating cur- 
rent. A. No ; a rheostat becomes heated by 
the current which fiows through it. This 
would burn the insulation. Wound into a 
close coil, the wire would be still more heated 
than if wound into a spiral. Resistance coils 
are wound into open spirals, and placed so 
that air can draw through them and keep 
them cool. 

(8104) F. J. S. writes: To have a cur- 
rent we need two different substances united 
by two contacts — one liquid, one metallic. 
Such a case occurs in an ordinary zinc cell 
when a particle of iron is embedded in the 
zinc surface. This wasteful circuit is done 
away with by amalgamating. But does not 
this evil effect (local action) necessarily exist 
in the storage battery? There is the metal 
grid in immediate contact with the oxide, and 
at the same time in contact with it through 
the intermediary of the liquid. Thus it would 
appear that there ought to be a vast amount 
of local action all the time. A. There is no 
local action in a storage cell. The only action 
on open circuit is the slight formation of lead 
sulphate by the ■ combination of the lead and 
sulphuric acid. This is a very slow process. 
The action of a storage cell is between the 



peroxide of lead and the spongy lead on the 
negative plate. 

(8105) L. A. G. asks: 1. In the tele- 
phone-magneto generator described in Sup- 
plement, No. 966, could the steel magnets be 
charged by simply placing them against one 
of the poles of the magnet of a powerful 
dynamo, or would consequent poles result? A. 
Permanent magnets are best magnetized by a 
coil of wire through which a current of elec- 
tricity is flowing. Pass the magnet steadily 
through the coil back and forth. 2. When con- 
structed as directed in the Supplement, 
through what distance will the generators 
ring? That is to say, how many thousand 
ohms will the generator be? A. We do not 
know. 3. Could you also give me a good 
formula for a red and a black pigment or 
enamel for painting the generator magnets 
with ? A. Any good varnish paints will do. 
4. In the Ilunning's telephone transmitter de- 
scribed on page 813 of "Experimental Science" 
(next to last edition), how fine and how hard 
packed should the granular carbon be? Would 
a carbon diaphragm and carbon back give 
better results than a brass back and ferrotype 
diaphragm? A. The carbon grains of proper 
form and size can be purchased of manufactur- 
ers of telephones, for which see our advertis- 
ing columns. The packing should be adjusted 
to clearest transmission by experiment. 5. 
Can the small alternating dynamo described 
in the Scientific American, Vol. 77, No. 11, 
be made self-exciting and still give 110 volts? 
How? A. No; there is not room on the arma- 
ture for a commutator. You can redesign the 
yoke, etc., and put in a direct-current arrange- 
ment. 6. Would you furnish me with a list 
of the articles that have been published in the 
SciENTii'ic Amekican (not the Supplement) 
on the telephone and the dynamo? A. Many 
details of the telephone are described and illus- 
trated in Supplement, Nos. 142, 1G3 and 96G. 
Illustrated articles, giving complete details 
for the construction of small dynamos, are 
contained in Supplement, Nos. 161, 599, GOO, 
844 and 865. We supply the Supplement 
copies at ten cents each. For a list of many 
general articles on these subjects, we refer 
you to pages 13 and 17 of the Supplement 
Catalogue, which we supply free on applica- 
tion. 

(8106) F. M. writes: Some two or 
three weeks ago, in Notes and Queries, you 
said water was a non-conductor, since which 
time I have got into all kinds of trouble by 
making this claim. Please explain how a fire- 
man in Kansas City was knocked over the 
other day when the stream from the metal 
nozzle came in contact with a live wire. Also 
the old trick of trying to get a piece of money 
out of a bowl of water connected to a battery ; 
why wetting the hands before taking hold of 
an electro battery will intensify the shock. 
A. We regret that you have been brought into 
trouble by inability to defend our statement 
that water is a non-conductor of electricity. 
Yet such is the fact, without any qualification. 
But the water must be pure, of course. Any 
impurity immediately lowers the resistance of 
the water very greatly. All the cases you 
cite are of this character. A man's hands 
are not ordinarily clean, never chemically 
clean. Should they be made so and dried, the 
first traces of perspiration would bring with 
it salt, and this is a good conductor. Dry 
hands are very well insulated by the skin. We 
never heard of any difficulty in taking a coin 
from a bowl of water connected to a battery- 
If the bowl were connected to a charged 
Leyden jar, there would be a shock on touch- 
ing the water — ordinary water. Thompson, in 
his "Klementary Lessons in Electricity," gives 
the resistance of pure water as 265,500,- 
000,000, when the resistance of copper is 
1.57. Now, divide the large number by 1.57. 
and you will have the fact that pure water 
has 1,777,777,777, or, roughly, one billion and 
three-quarters times as much resistance as 
copper. Glass has only about 1,000 times the 
resistance of water, and glass is one of our 
best insulators. Now, add 5 per cent of sul- 
phuric acid to the purest water and its resist- 
ance drops 500 times. A water resistance is 
a very common thing in electrical works now- 
adays. We hope these facts may enable you 
to discomfit your adversaries. 

(8107) R. D. T. writes: I have made 
one of the motors described in Scientific 
American of, December 8 and 15, 1900, and 
mounted same temporarily on wood bearings. 
Have tried three cells of open circuit battery 
in series (and multiple arc), but can get no 
effect whatever. Field is not short-circuited. 
A few questions. 1. Ought there not to be 
some effect with two or three cells when motor 
is mounted as above*.' A. Yes. There ought to 
be plenty of magnetism in the field and a 
spark at the terminals on breaking the circuit. 
2. How can I test the armature and windings, 
not having a galvanometer? A. Connect Oue 
end of the winding to the battery, and try 
with a wire from the other pole of the bat- 
tery whether a spark can be obtained from the 
iron of the ai'mature core, or the yoke of the 
machine. This will show if the winding is 
grounded on the machine. 3. Would introdur'- 
ing a compass in place of armature and 
brushes demagnetize the compass when cur- 
rent as above is turned on".'' A. No: it would 
make the compass stronger. 4. Why should 
armature revolve by hand as easily one way 
as another when field is not short-circuited, 
with three cells of wet battery like Leclanche 
open circuit? A. Probably because there is 
no current flowing. It seems as if you have 



no circuit through the motor. Perhaps you 
have connected up the field magnet so that the 
two halves neutralize each other. 5. Where 
can I get the brass balls necessary? A. You 
cannot purchase solid brass balls. We think 
you will have to make them. 

(8108) L. A. D. writes: I have trouble 
with my photo plates in the fixing bath, which 
takes off the black and leaves the plate gray. 
Fixing bath used is 1 ounce hypo, to 3 ounces 
of water. I wish you would help me out. I 
develop the plates a good black in the high 
lights, but after fixing they are gray, with no 
contrast. Please give me a receipt for a fixing 
bath which will not destroy the high lights. 
A. The trouble with your photo plate does 
not, probably, lie with the fixing bath. This 
does not take away the black and leave them 
gray. They were thin before they went into 
the hypo. The trouble is over-exposure or 
under-development. The best formula for any 
plate is the one given by the maker in the 
box of plates. You cannot improve on that. 
Expose a shorter time and find by experiment 
what the proper time is for exposure. 

(8109) J. M. S. asks: 1. How are elec- 
tric furnaces (for dental uses, fusing porce- 
lain, alternating current) wound? I am in- 
formed that platinum wire is used, but is that 
all? Is not there something similar to the 
fine film or carbon used in incandescent bulbs 
connected in to avoid burning out a fuse? A. 
The heating furnaces which have recently 
come into use are of platinum wire, wound 
on a non-conducting core. The resistance is 
made such that the proper current flows with- 
out fusing the platinum, and no external re- 
sistance is employed. The limit of temper- 
ature is the melting point of platinum. 2. 
Won id there be very much expense in chang- 
ing a motor from alternating to direct? A. 
A commutator is required in place of the col- 
lector rings. Its cost depends on the num- 
ber of bars required in it. 3. Is it possible 
to charge a storage battery from an alterna- 
ting current? A. No; except the alternating 
current is used to run a rotary converter. 4. 
There is an electric appliance out for anneal- 
ing gold foil, used by dentists. Can you tell 
me how it is made? A. We have no informa- 
tion about this heater. 

(8110) T. D. asks: What is the voltage 
of the Edison-Lalande battery, type "W?" A. 
The manufacturers, in their catalogue, give 
0.667 volt as the mean working E. M. P. of 
a cell. 

(8111) W. O. E. asks: Please tell an 
old reader of the Scientific American what 
is the specific heat of hydrogen gas at con- 
stant pressure and constant volume. A. The 
mean specific heat of hydrogen at constant 
pressure is 3.4062, on the authority of Reg- 
nault and Wiedermann. The calculated 
specific heat at constant volume is 0.2419, by 
some authorities ; by others it is given as 
0.2359. 

(8112) C. & Son write: We desire to 
melt a small amount of iron for experimental 
purposes, not sufficient to pay for a cupola. 
Can you give us any information on the sub- 
ject ? A. You can melt 3 or 4 pounds of cast 
iron in a black lead crucible in a forge fire by 
building up a loose brick furnace around the 
tuyere, with about 3 inches clearance around 
the crucible. 

(8113) G. E. C. writes: Am thinking of 
making the mercurial barometer described in 
Scientific American, February 2, 1901, page 
74. Would like to know how many ounces of 
mercury I should get, and what it will cost. 
A. Not more than a half pound is actually re- 
quired, but a pound will make the work 
easier. 

(8114) J. B. Co. asks: In your issue of 
December 1 you describe and illustrate arti- 
ficial lightning. Will you put us in the way 
of getting specific information as to the 
amount of current necessary to operate one 
of these signs? Our commercial current is 
500 volts, 104 and 110 volts. A. We do not 
know any way in which so strong an effect 
can be produced directly by 500 volts of pres- 
sure. Ten times as much pressure is desir- 
able. It can be obtained by a powerful trans- 
former. 

(8115) R. D. asks: Will you kindly 
give me a description of the secondary sec- 
tion windings of induction coil, such as 
Kietchie, in Boston, uses for his coils, or is 
there a book written on this subject which 
gives full information regarding such wind- 
ings and sizes of wires used'.-' A. The mak- 
ing of a modern induction coil, with the sec- 
ondary in sections, is fully described in Sup- 
plement No. 1124, price ten cents. The di- 
mensions of all parts and sizes of wires are 
plainly given. 

(8116) E. P. R. writes: In testing the 
small disks as they are wound (in making a 
Kuhmkorff coil) I use the galvanometer and 
battery of sufficient strength to deflect the 
needle, to tell whether the wire is broken or 
not in winding. I have the battery and meter 
connected up and have two clamps to attach 
to the terminals of the coils when testing;. I 
noticed that at times the needle would de- 
flect one way and then the next time it would 
deflect just the opposite to what it did before : 
and as I knew that the current was passing 
through the meter in the same direction at 
all times, I made an investigation and found 

ithat if I connected the outside teruiual ot 
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the disk to the wire from the battery and 
the inside terminal to the wire from the meter 
that the needle would deflect one way, and by 
connecting them just the opposite the needle 
was deflected just the opposite as to what it 
did before, just the same as it would had I 
changed the direction of the current through 
the meter, which I did not do. I made sev- 
eral tests, with the same result each time. I 
have never heard of anything like it before, 
and do not know whether I am in the wrong 
or not about the matter, but can see no rea- 
son for the needle to change. Will you kindly 
explain, if it is worth an explanation? A. In 
the second mode of connecting the coil to the 
battery and galvanometer the current flows 
through the coil in the opposite direction from 
which it flowed the first time. The poles of 
the coil are therefore reversed. It may be 
that the coil is so near to the ^galvanometer 
that its needle is deflected by the coil. We 
do not see any other way in which the defler 
tion of the needle should be reversed. 

(8117) G. G. A. E. asks: 1. How can 
you determine the size of wire to be used in 
different circuits? Is it according to the ca 
pacity of the wire and the requirements of 
the instruments or to some other rules'.' If 
so, give the principal rules. A. The wiring of 
a circuit is determined by the current it is 
to carry, the drop to be allowed in it, etc. 
The tables of the Underwriters are the gen- 
eral guide for size of wire. You will find 
Cushing's "Wiring Handbook," price 81. by 
mail, a good book on the subject. The edition 
for 1901 is just out. 2. IIow many candle 
power can a 75 watt dynamo, capable at 
1,400 revolutions of producing 15 to 20 volts, 
and at 2,000 revolutions 40 to 50 volts, fur- 
nish? Also, how the candle power could be 
divided up into seven different lamps in order 
to get best results? A. Two and a half to 
four watts are to be allowed per candle with 
small lamps. With 75 watts you can have 
20 to 30 candle power. If you have 7 lamps 
on 20 volts, you will have about 3 volts for 
a lamp, and you will need 1 candle power 
lamps, 7 in a series. At 50 volts you can use 
7-volt lamps, and can have 2 candle power 
lamps, in series. 3. Which do you think is 
the better for both general and accumulator 
use — the series or the shunt-wound dynamo? 
A. A series dynamo is not adapted to the 
work of charging storage cells. Use a shunt- 
wound machine. 4. Can dry batteries, when 
exhausted, be used for accumulators; and, if 
so, how many would be required for the above 
dynamo? A. We know of no way to use dry 
cells as accumulators. 

(S118) J. K. asks: 1. How can I make 
a core for an induction coil, for medical use 
or igniting use? A. .The core of an induc- 
tion coil for any purpose consists of a bundle 
of iron wires, covered with paraffined paper or 
other insulation. T'ppn this the primary coil 
is wound. Full instructions for winding a 
m?dical coil are given in Hottone's "Electi-ical 
Instrument-Making," price 50 cents, by mail. 
2. Can an incandescent light be produced 
without a dynamo; and, if so, how? A. Yes: 
a small lamp may be lighted by a primary 
battery. 3. How can I construct a small elec- 
tric motor for running small machinery? A. 
Follow the directions given in the Scientific 
Amhkicax Sli'it.ement, 641, 759, or 1210, 
price 10 cents each. 

(8119) A. McD. asks: Is there a water 
motor used to run a dynamo? Is it a suc- 
cess? A. A dynamo can be run by water 
power as well as by steam. It is necessary to 
secure steady motion by a steady pressure of 
the water, for water motors see our adver- 
tising columns. 

(8120) B. G. J. asks: 1. To change an 
alternating current that now has a pressure 
of 30 volts to one of 115 volts, what effect 
would the increased pressure have on con- 
ductor and the rubber insulation, the present 
conductor having the capacity of 10 amperes? 
A. No appreciable effect. The difference be- 
tween the voltages is too small to make any 
difference. 2. Would it be necessary to in- 
crease the size of the conductor? A. No; the 
conductor could be diminished if any change 
were to be made in it for the same current. 
The higher the voltage the smaller the con- 
ductor needed to carry a giveft amount of 
electricity. 3. Are transformers made to step 
down 5,500 volts to 115 voUhV A. Yes; such 
transformers would be supplied by any com- 
pany furnishing current at this pressure. 

(8121) A. W. P. asks: 1. What is the 
object in having a vacuum in coherer tul?es? 
A. It is not necessary to have a vacuum in 
t"lie coherer tube for wireless telegraphy. 2. 
What kind of burner should be used with 
acetylene gas to obtain a hot blue fiame for 
laboratory work? A. A party claims to have 
a jet which will produce a colorless fiame 
with acetylene and burn safely so long as it 
is properly used. It is unnecessary to say 
that mixtures of air and acetylene are ex- 
plosive, and unsafe. We are not informed 
how the burner in question is constructed. 3. 
How do the following rank as insu'ators : 
Hard rubber, paraffin wax, paraffin oil, dry 
shellacked wood, glass? A. We are not able 
to give any exact figures of relative resistance* 
of the various insulators. Much depends 
upon the temperature and condition of the 
substance. All become fairly good con- 
ductors as soon as chemical change begins. 
Glass conducts as an electrolyte as soon as it 
softens. 4. If the termina^ls of a 3-inch spark 



coil be brought close up to opposite sides of 
a large cake of paraffin wax 1 inch thick, 
would there be any appreciable fiow of cur- 
rent through the i)araffin? A. Xo. 5. In ex- 
perimenting with wireless telegraphy and elec- 
tric wave radiation, could wooden balls, cov- 
ered with tinfoil, be used in the oscillator in 
place of the brass spheres usually employed 
for such purpose? A. It was at first thought 
that the surface of the balls must be most 
highly polished for use as transmitters, but 
this is no longer done. Whether so rough a 
body as tinfoil would transmit at all or not 
we cannot say. You can make experiments 
and find out the result. G. To what extent 
will zinc sulphide fiuoresce under the infiu- 
eiice of Iloentsen rays, as compared with cal- 
cium tungstateV A. We are not aware that 
zinc sulphide has been used at all for fluor- 
escent screens. If it is serviceable for that 
!>iupose it would drive out calcium tungstate, 
since it is very much cheaper. 

(8122) C. J. B. asks: Is it possible to 
enlarge a photograph by projection? By this 

1 mean to insert a negative in the camera, I 
behind which tliere is a source of light, in 
place of a plate and project the image on a 
piece of rapid paper. I tried this several 
times and could get nothing more than re- 
duced silver on the paper. A. It is possible 
to make an enlargemejit in the manner de- 
soi-ibed, if pi-operly arran.'^ed. The operation 
must be performed in a room entirely daik, 
so that no light can strike the paper except 
that which passes through the negative. The 
light must be in a box from which no light 
can escape into the room. A ground glass, or 
opal glass, or oiled paper must be put be- 
tween the light and the negative to diffuse 
the light and prevent a fiare spot from form- 
ing in the focus of the lens. If a perfectly 
distinct and sharp image of the negative can 
be seen on the paper a photographic positive 
can be made on the paper by giving the proper 
exposure. An exposure much longer than to 
daylight will be required, of course, since 
any artificial light is weaker than daylight. 
Rromide enlargements are made very often 
in this way. The best way, however, to make 
an enlargement is to use a camera with two 
bellow;^, with the lens in the middle between 
tlie bellows, with a holder for the negative at 
one end and the plate holder at the other 
end. The bellows are longer than they are 
in ordinary cameras, to give room for mak- 
ing enlargements of various sizes. Such cam- 
eras are sold under the name of Copying 
Cameras. An ingenious person can make an 
attachment for an ordinary camera which will 
answer the same purpose. 

(8123) L. P. R. writes: I wish you 
would publish throus'h your paper the several 
causes of knocking in rail joints. A. The 
knocking at rail joints is caused by the wheels 
striking a depression at the Joint of the rails, 
made by a separation and the wear made 
by the wheels rolling over the joints. An ad- 
<litional cause may also come from loose fisli- 
p'ates, which allow a slight depression of 
the end of the rail that the wheels are passin;:C 
off, when the wheels will strike the elevated 
end of the next rail, and thus make a slight 
depression at the joint. 

(8124) H. D. W. asks: 1. Can you give 
me any formula for an induction coil suit- 
able for running a wireless telegraph? A. 
A coil is described in Supplement 1124, price 
10 cents. The coil is put to its strongest 
spark by adding cells of battery. Six or eight 
eel's should be sufficient for .the coil named 
above. 2. Is it known how Tesla gets his 100- 
foot spark. A. We presume by one of his 
oscillatoi-s. 3. Would it be any cheaper to 
make an apparatus like his or to make ap 
induction coil (for lO-inch spark)? A. The 
coil is much cheaper. A coil giving a 10-inch 
spark is described in Ronney's "Induction 
Coils," price $1, by mail. 4. Can you tell 
me of any explanatory or descriptive articles 
on wireless telegraphy? A. See Fahie's "His- 
tory of Wireless Telegraphy," price $2, by 
mail. 
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Acid making pbosiihoric, 1'^. P. Van Dcn- 

bergh 669,271 

Adding and printing machiiic, A. Hoch 669,167 

Adding apparatus, F. H. Saiulln-ir ii(J!l,2.s() 

Adding machlnis A. Ilorh 669,168 

Advertising and vending anijavatns, C. A. 

Yale : 689,4:n 

Advertising device, W. E. Fowler et al.... 669,108 

Air compressor, F. -T. A. Kindermann 6(!!),ns 

Album, easel, E. F. ObtiniiMifTev 669,:!26 

Albumen, obtaining, G. Deyckc 609,:!(il 

Alkali bv electrolvsls, pvoduciiiir, H. A. 

Frasch ' 669,441 

Amalgamator, O. Maris 609,422 

Back pedaling brake, W. .S. Ciibclman (Uin.2;l7 

Rale tie, cotton, F. B. Shuster 669,470 

Baling press, W. S. liivi-ngood ; 669. ] 76 

Baling press, J. M. Sandors 669,490 

Ballot box, registering and canceling, E. 

K Tolman 669,190 

Ba ml cutter ami f|.,.,i|.r. ,T. N. Wilson (-{n,!'!-! 

Bath tub, portable, E. Bielde i;()9,070 

Batteries and regenerating eb-meiits thereof. 

ooerating t>vo liquid primary, H. K. 

Iless et al (reissue) ' 11,893 

Battery. See Secondary battery. 



Ratterv plate or grid, H. C. Porter 

lleaiiiiR, .1. M: l.atTas 

Bt-arliig adjustiiieiil, \V. II. & H. T. Cald- 
well 

B<'arliig, ball, A. Riebe 

Bed, folding, C. S. Page 

Bed, invalid, .1. Hanson 

Bi'dstead attachment, \V. R. Baldwin 

Beehive, 1). ('. Pillliiis 

Bertli, Bleepliii.', W. -J. I'leldbouae 

Hie.v<dc, J. «. Ilelli- 

Bicycle claiuping device, .1. E. Clundry 

Bicycle crank removing device, F. H. tiuen- 

hagen 

Bicycle rest, V. A. Krepps 

Binding device, adjustable, C. H. Teets 

Boaiil. See Iiuiiiiig board. 

Boat carrying and launching apparatus, life, 

W. F. Powers 

Boiler, W. C . Stewart 

Boiler furnace, W. W. Shilling 

Book si'Ctloil, separable, iillson & (iieason... 

Boot tree or last, KliiK & Pool 

Boring machiui', C. W. H. Blood 

Bottle 1)<).^, H. H. Hlgham 

Bottle stopper, C. I'\nbush 

Bed tie washing machine, J. H. Reed 

Brake actuating met'lianisru, \V. Wishart... 
Bricks for building purposes, machine for 

laving, ,1. II. Ivniglit 

Bridge, movalile, T. Rail 

Brusli, tootli. C. Ro«. 

Bunk, folding, .1. P. Lein 

I'.unv, sliip's, W. W. Xoves 

Calendar, .1. A. Dailey 

Can. See (beaming can. 

Can ojiener, \V. A. Hunter 

Can openei', E. D. Woods 

Cap, l)athiiig, I. V . Keiiit'r 

Car brake nluMd, T. W. JlcNally 

Car (■oupling, C. X. Hunter 

Car door guiding bracket, II. C. William- 
son et al 

Car end sill, railwav, C I. King 

Car grip, ("ible, ,1. II. Vanrtcirrift 

Car haul, A. >I. .Vcklin 

Carlmi'eter, I). J. Brown 

Cal'bureter, Carter i- Zierlein 

Carbureter, I«-nie & Davenport 

CarlHU'eter for petroleum motors, De Dion & 

Bouton 

Cards, piano machine for punching j'acquard, 

V. Ilovlo 

Caijiet sweeper, O. J. Shirreff 

Carriage, baby, Lanciaux & Smith 

Cari'ying liooli, .1. Legault 

Casli recorde!-, .T. W. Ltltz 

Cash register, F. H. Bickfold 

CastfM-s, etc., wheel for, G. E. N(mb(>rtb. . . . 
Cement, apparatus for liaiulling ground 

liiiislii d. W. R. Dunn 

Chain links, making, F. W. Wood 

Cliaiii making machine, F, W'. Wood 

Cliair. See Folding chair. 

Chair. G. W. Ardier 

Chair seat. W. Braaseh 

Check register, Wondworth & Cowie 

Cbuck, self centering drill, M. Kleber 

Cliiiiii, H. C. Lent 

Churn, E. B. .Toiu>s 

Cliurn, .7. B. JI. Winburn 

Cigar mold. I. Braeh 

Cigar tip cutter, E. Walker (reissue) 

Cigarette rods and cigarettes, iiiachiiie for 

making, II. E. Grabau 

Cithern finger board attachment, W. A. 

Thaldorf 

Clamp, II. E. Lanpher 

CI»ck, electric, S. Fischer 

Closet seat cover. Grant & Macpherson 

Clothes drying and sunning device, R, T. 

Jlelton 

Cock, stop, Staedeli & Vogt 

C^ock, stop and «aste, W. Holz 

Coke drawing appaiatns, A. JI. Bacon 

Collar foundation. E. K. Warren 

Compressing cotton, wool, etc., apparatus 

for, l.ciwry & Hollar's 

Computing gag<', .1. Lane 

Conduit for transmitting pressitre of main 

ct)ndults to registers, braiicli, J. Hillen- 
brand 

Conye.yer, pnenniatic, M. J. I'oyer 

Cooler or refrigerator, .L H. Davy 

Corn. Tiiacliiiie for splitting ears of, ^V. D. 

.\(lams 

Cotton elevating and ch.aning apparatus, 

seed, R. J. Reynolds 

Creaming can. .1. L. Iliter 

Cuitivatcu'. E. E. Ilartzell 

Cultivator, C. W. Michael 

Cultivator, riding, Biinkle.v & Wetrlch 

Curler, hair, G. R. Ferguson 

Curler, hai'r, .\. llaug 

Ctirreut interinpter, E. Thomson 

Curtain pole traveler, .T. H. Hllliker 

Cushion. See Goods iiaeking cushion. 

Deckle strap, .T. B. Fcirsyth 

Dental regulator and spacer. H. II. Martin.. 
Dental vulcani/.er and flask, Feltmann & 

Itartwlg 

Distilling and t'onceiitrat ing li(iulds, appar- 
atus for, Baudoln & Schrlbaux 

Door cheek ami closer, combined, E. Cliff... 

Door or gate, R. W. Gardner 

Draft eqiiaiizer, J. Rusk 

Draft hook, ,T. Carter 

Draftsmen's use, section liner for, H. H. 

mil 

DraA\ing curve made of cardboard, etc., H, 

A . Swenson 

Draw lug in frame, \V. L. Iveein^ 

Dre<lging apparatus, .1. C. Whisler 

Dn'dglng bucket, .7. F. Morris 

Drilling, boring, or like machines, feed 

mechanism for, M, Baekstroin 

Dumb walti'r stop, autonmtic, PIi're<; & Me- 

Mahon 

I'laves tlV)Ugh screen ])rotectc)r, 1''. Babcock.. 
Electric circuit closi'r, coin ccuitrolled, "U^ 

II. Paine 

I'llectric current regulating device, W. Em- 

mott 

Electric machine dynamo, N. C. Bassett 

l':lectrle metering system, E, Oxley 

Eh>ctric time switch, II. J. Cogswell 

Electric treatment to the hnma.n bod.^-, local 

apiilieaticm of, H. Behrenrtt 

Electrode, batter.v, G. Ileidel 

Electrode plate for eleeti'Ic accumulators, II. 

F. Hobel 

I]leetrotn(-ter for r(day purposes, caitilijvry, 

(^rehore & Squler 

Elevator. See WliH lass elevator. 
Elev-itor car brake apparatus, M. L. Matt- 
Elevator safety device. li. B. Gorton 

I'higine, J. Boyer 

Engine, E. .Xelson 

Engine, F. Stoer 

Engines, electric igniter for explosive, W. 

F. Davis 

Explosive engine. O. B. .Tohnson 

I'eed trough, portable, S. Stoiier 

Fence, F. Llehlfeldt 

I'enee post, P. P. I. Fvfe 

File, bill, W. JI. Pearse, .Ir 

Filt<u- and refrigerator, coml)ined, .\. C. 

Spltzuagel 

Filter, rain \\ater, Ij. .1. Brehm 

Fire apparatus, L. w. (! ill 

FIH> escape and water tower, combination, 

.1. Bulla r 

Viiv extingiush4u-, automatic, G. .1. Luce.... 

I-'Ish cleaner, I-'. W. Shuiman 

Fisliiiig reel, Bailey & Parkinson 

I'fshing reel, W. Trabue 

I'lour l)In and sifter, P. Raetz 

Flower pot, II. 1'. Guyn 

I'luid dispensing mechanism, coin actliati-d, 

W. II. Paine 

Flush tanks, rtevlee for supplying water to, 

W. A. Mexuiider 

Folding chair, A. Baldesberger 

Forging machine, ('. D, Rice 

lYame. See Drawing In fram<>. 

i'riiit picker, G . W. Hodges 

Find and making sam<', composite, C. O. P. 

Ilowi'll (reissue) 

I'nrnaee. Si-i' Boiler furnace. 

Furnae<> for heating ua-tal l)ars or sheets, 

Norton & Robinson 



669,487 
669,120 

669,436 
669,124 

6()9,:iii 

669,217 

i>ou,:i7s 

669,371 
669,383 

(;()t),2oi 

009,. -wo 

669,082 
669,462 
669,105 



669,179 
669,187 
669,287 
669,387 
669,173 
669,473 
669,256 
669,386 
669,267 
669,406 

669,220 
669,348 
669,402 
069,175 
669,144 
669,319 

669,322 
669,378 

(Kit),. 343 
()fi9,263 
669,088 

689,296 
669,307 
609,314 

<)(>9,]I1 
009,317 
06!1,157 
(>69,309 



669,408 

609,350 
(1(1!),224 
069,418 
669,204 
000,325 
869,453 
680,122 

069,409 
669, 109 

66<l, 108 

fl(i9,15(l 
6()l), 1 1 3 
609,333 
669,202 
669,39 ;i 
(i(>!),116 
669,432 
669,229 
11,895 

069,1,38 

(i69,451 
««9,282 
6()!),3:i.S 
669, 2ir- 

669,368 
669,328 
669,481 
6(i9,:i77 
669,162 

669,200 
66i),3<,)5 



069,391 
669,4!ll 
669,160 

669,434 

009,182 
669,372 
669,166 
(>6!),261 
669,1.34 
669,078 
689,400 
009,291 
009,413 

880,252 
689,092 

669,197 

669,436 
609. 1.W 
669,320 
669, .31 2 
889,382 

669,239 

669,270 

669,394 
669,192 
609,446 

869,407 

669,266 
669,495 

669,429 

669,362 
669,299 

(i6!).310 
669,477 

669,336 
6(J9,0S5 

669,240 

6(i9,149 



669,093 
669.388 
069,009 

06!),LM.-) 
669,290 

669,233 
069,416 
669,220 
669,244 
669,340 
069,246 

069.127 
669.278 
609,492 

00<), 1 SO 
009,421 
669.353 
089,249 
669,3.12 
669.2.15 
669,1 04 

009,428 

089,193 

669,3.34 
669,103 

669,169 

11,,S94 



Furnace for heating metal sheets or bars, 

Norton & Robinson 669,264 

Furniture, school, W. C. Hudson 889,482 

Gage. See (,'omputing gage. 

Gaging templet, J. il. Stansberry 669,186 

G/inie, G. II. Kent 669,139 

Game apparatus, C. W. Tarbet 669,374 

Gardening implement, N. B. Riddle 869,.397 

Garment fastener, ,1. A. Phillips 669,345 

Gas burner, .7. Franklin 669,302 

Gas burner, incandescent, A. C. Swain 009,189 

Gas engine, J. Walrath 889,272 

Gas generator, acetylene, T. A. Bryan Ofl9,,380 

Gas generator, acetylene, Le Sueur & Til- 
ford 009,463 

Gas, production of compressed, W. Knapp... 869,140 
Gate. Se(> Tilting gate. 

Gate, O. B. .Jacobs 669,.32:! 

Gate, J. R. Scraftord 009.4.31 

Gear wheel, split, Carlson & Malmfelt 069,211 

Gearing, automatic change speed, H. C. 

Osborn 809,123 

Gearing, differential, J. H. Mitchell 009,098 

Glass sheets or plates, applying backing ma- 
terial to, W. Buttler 009,381 

Goods packing cushion, F. B. Read 669,349 

Granulating machine, B. T. llnrpliy 889,465 

Graphophone record shaver, C" A. G. Prltch- 

ard 669,207 

Gun, automatic machine, F. M. Gaidand.... 0*>9,2.30 

Gun support, field, INleigs & Stout 6(j9,3(!7 

Hair picker attachment, .1. llavnes 609.084 

Hand hole cover, A. Worthington 080,110 

Handle. See rmbrella handle. 
Hanger. See Lamp hanger, 

Harrow tooth, ,T. Lanz 009,268 

Harvester apron stretching device, H. J. 

Case 609,232 

Heater. See Hot water heater. 
Heating appliances, manufacture of electri- 
cal, A. Vogt 669,130 

IToe, B. E. Grover 009,103 

Hominy mill, W. Stonebraker 669,188 

Horse stopping device, .1. Brown 669,071 

Hose conduit for railways, II. (ieise 669,214 

Hot air to parts of the bodA", device for ap- 

plvliig, ,1. C. llovt 689,087 

Hot water beater, F. A. Olarkson 689,212 

H.vdrocarbon burner, F. I>. Glazier 669,303 

Incandescible body, H. Reeser 669,101 

Indicator. Soe Speed indicator. 

Inhaler, T. T. Overshiner 009,098 

Inking pad, F. Carl 009,074 

Inking pad, F. B. Harrison e(i9,304 

Insulated electric conductor and making 

same, C. P. Steinmetz 669,388 

Interchangeable coupling, A. B. Lees 06.1,090 

Invalids, device for handling, C. Stephens... 669,450 

Iron. See Sad iron. 

Ironing board and step ladder, combineii, S. 

II. Willi.ims 689,1.54 

Ironing niacliine, M. Engell)reclit 66;),2!.'{ 

.lar cover, paste, J. B. Davids 609,1,59 

Joint. S(-e Tank joint. 

Journal bearing, M. I-I. Devore 669,478 

Journal box, Jl. W. llibbard 00;),:',(;5 

Kinetogra|)hic apparatus, W. H. Reid 6;r),4<)3 

Labeling machine, package, C. Lefiler 689,174 

Lamp, acetylene gas, E. N. Dlckerson 669,113 

Lamp hanger, T. Lindsav 669,283 

Lamp, incandescent, J. W. Howell 669,306 

Lamp, overhead regenerative gas, W. H. I. 

Welch 069,404 

Lamp, pendent, R. H. Best 669,228 

Lamp, ph^'sician's electric, P. M. Randall... 669,100 
Lamp socket, electric, J. H. & II. Trinnbull. 669,151 
Lamps, construction of carriers for globes or 
glasses of electric, gas, or oil, E. Stan- 
ley 669,357 

Leather into strips, machine for cutting, J. 

W. Fore 669,081 

Legging, J. M. Braun 669,3:17 

Leveling instrument, J. A. Arthur 0(i9,008 

Life at sea, apparatus for discharging and 
carrying lines for saving, D. G. Mar- 
tens 809,091 

Lightning arrester, H. O. Wirt 000,156 

Linotype machine, J. R. Rogers 009.100, 669,401 

Locker, R. W. Jefferis 669,171 

Ijocomotive, ice, 0. E. S. Burch 669,210 

Loom warp stop motion mechanism, W. E. 

Allen 869,472 

Loom weft thread controlling attachment, 

0. Fuchs : 669,339 

Lubricator, F, Burger 669,19,5 

Magnetic blow out brush holder, A. C. East- 
wood 009.438 

Mall box, O. F. Lidke 669,484 

Mai M, H. C. Helnileh 669.086 

Match boxing machine. Seven & Caheu 669,223 

Match splints, machine for assembling, J. 

C. Doimelly 669..383 

IVIeasurlng device, liquid, J. H. Qiiinn 669,347 

Mechanical movement, A. Banghman 669,379 

Metal from furnaces, etc., aiul charging said 
metal into molds, etc.. apparatus for 

witlulraw-ing molten, McRae & Kitto 609,466 

Metal shi.et at tlie angles of roofs, etc., cor- 
rugated, F. Smith 069,148 

Metals bv electrolysis, recovering, H. A. 

Fraach 669,440 

Metals by tdet'trolvsis, recovering and sepa- 
rating, H. A. Frasch 009,442 

Metals, electrolytic apparatus for recover- 
ing, H. A. Frasch 669,439 

Mining machine, sulunariiK!, A. Allen 689,276 

Mold. See Cigar mold. 

Molding apparatus, W. E. Kuox 889,308 

Motion converting mechanism, M. E. Stover. 689,269 
Motion, means for converting, J. Wlesen- 

bach 660,209 

Motor, Fuhrmann & N(dson 06i),2.34 

Mower, motor lawn, T. & W. H. Ooldwell... 669,437 

Mowing nnichine, J. W. Latimer 669,259 

Mowing machine, J. B. Tongas 669,292 

Mowing maciilne ctitting apparatus, L. J. 

W. H. GIfthorn 669,479 

Music spool, compensating, R. A. Gaily 669,342 

Nail extracting prying bar, A. G. Thom (;(i9,100 

Nut lock, E. Rollings 069,184 

Nut, yehide axle, G. B. Stein 609..373 

Ores, retort for treating, F, Guit<'rman 06i),41 1 

Oriunmuitlng walls, etc., <levlee for, H. G. 

Cidlenlnirg 669,130 

Oveu, steam conduit connection, and cook- 
ing utensil for use therewith, cooking, 

W. T. Pearce 669,221 

Packing for stutting boxes, metallic, L. Cau- 

mont 669,318 

Pad. See Inking pad. 

Padlock, E. E. W<.ndel 669,296 

Paper, perforated, .\. Khu'nfeldt (i69,203 

Paper serving apparatus, toilet, C. G. Peter- 
son 889,178 

I'aper stock imleiitlug macliine, R. A. G. 

Ault 009.277 

Paper trimming i lacliine. wall. B. II. Allen. 669,006 
Paper with carbon, etc., machine for coat- 
ing, F. W. Weeks 669,163 

Parabolic sin-faces, producing bodies with, 

A. Krank 669,119 

Piano, J. C. H. Solmell 669,104 

Picker. ,See Fruit pickiU', 

Picture or name phite holder, 51. C. Ilarri- 

man 689,412 

Pin or the like for safety fastenings, A. 

Potts '. 669.099 

Pipe wrencli. C. M. Ingersoll 669,4.'=3 

Planter., clieck row corn, W. B. Maris 669.4^3 

Planter, seed. W. Sobey 609.i"fi 

Plow. B. W. Stark 069,329 

Pneumatic <lespatch tube svstem, ,\. W. 

Pearsall 669,4?5 

I'oison containers, protectiv<^ means for, V. 

H. Kopold 669,243 

Pole or column, tubular, J. Lanz 609,304 

Pole, span wire, J. Lanz 009,490 

Post. See, Fence post. 

Pot. See I^lower pot. 

Power, ijieans for transmitting, J. H. 

Watts 009,276 

Printing floor cloth, etc., machine for, C. 

H. ,Scott 669,469 

Printing machine, multicolor, I. Orloff 669,494 

Printing press. Palmer & Deninead 609.369 

Propelling apparatus, F. Weller 009,294 

Pulley, belt, P. Klitsch 009,444 

Pump governor, A. F. Ward 06!).274 

Puinp regulating device, steam, J. G. Hodg- 
son 069,257 

iContinued on page i74i 
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OOD or METAL 
Workers 



Without Steam Power shonld 
use oar Foot and Hand Power 
Machinery. Send for Catalogues 

A — Wood-working Machinery , 

B — Lathes, etc. 
SENECA FALLS MFG. CO. 
695Water SUSeaeca Falls, N,V. 




HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur s rjse.— The utilization of 1 lO volt 
electric circuits for small furnace wori:. By N. Monroe 
llopicina. Tliis valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nai;e can be m:ide by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Huppt.e.mext, No. 1 18*-S. Price 10 cents. 
For sale by Munn & Co., hri Broadway, New York City, 
or by any bookseller or newsdealer 



S.SlBASimiMHlCO, 



CAAf onrl Dniuot* a^^"* Turret loathes, Plan- 
rOOX ana rower ers, Shapers, ana Drill Presses. 
SHEPARD LATHE CO., IS^ W. 2d St., Cincinnati, O. 



HAVE THE LATEST IMPROVEMENTS 

No maciiine shop can be thoroughly up-to-date unless 
ag~^ it has the most 

Ir^^WWPi^WlliPIr For instance, 

ASHLEY PATEr ." NIPPLE HOLDERS 

hold nipples for cutting either right or left hand threads. 
They hold the sleeve from turning and take the strain 
off both the sleeve and shank thread. Made of best 
quality cast sted. carefully fitted. Long or short nip- 
p^es cut with equal facility. The Ashley Rolders are 
of light weight and compact form. 

WALWORTH MANUFACTURING CO- 
128 TO 136 FEDERAL ST., BOSTON, MASS. 



There is never any question 
about the quality of a 

B. F. BARNES 
UPRIGHT DRILL. 

The tool here illustrated is our 20-inch 
Drill, and we guarantee it to drill up to 
1 incn in steel and i^ inch in cast iron 
ai a good gait and wahout strain. We 
build larger sizes and will be glad to 
pend lull data on our entire liQe to 
interested peopie. 
B. F. BAIi\ES €«., Roekford, 111. 




Queen Transits and Levels 



High Grade Instruments with the Latest improvements. 
160 page Kn- —^^-^^^•^ 240 page Math- 

gineering I TTJC f»TTT3CW I ematicalOata- 
ratalogueon I 1 nE U'"'''-''-!" I logueonap- 
application. I^^_^_^^__^— ^^ plIcatinQ. 

ENGINEERS' AND DRAFTSMEN'S SUPPLIES. 
flllCCU 0, on Optical and ^cientifi''. 
l)^UtCn <5b UUi, Instrnment Works, 

69 Fifth Ave., New Yori<. 1010 Chestnut St.. Phila. 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY ^ 

allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog Pree, 

W. F. & JOHN BARNES CO. 
1999 RUBV St., Rockford, III. 





THE WATERBURY 

Emery Grinder, 

with adjustable table, for flat surface 
grinding and finishing, and for ordi- 
nary tool grinding. 

8^° Send for Circulars. 
BLAKE & JOHNSON, 

p. O BOX 7, 
WATERBURY, CONN. 



''WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE. 

'Wolverine'' is the only reversible 
MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absolutelysafe. Mfd. by 
WOLVERINE MOTOR WORKS, 

13 Huron Street, 
Grand Rapids, Mich. 



The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers. Kditors, Students, Bankers, Insur- 
ance Companies and business men gen 
erally. Book marker and paper clip 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 2oc 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, b^ mail, free, Man 
ufactured by Consolidated Safety 
Pin Co., Boxl21, Blooinfield, \. J. 




Economical Gas Engine Igniters 

of every description for 
\ Stationary. Marine or 
^ Automobile Engines, 
Dynamos, Magnetos, 
Starters, Coils and 
Flugfs for either touch 
_ or jump spark. 

Dayton Electrical Mfg. Co., 80 St. Clair St., Dayton, 0. 




manufacturers* models 

of every description made to order with prompt- 
ness, precision and economy. Models of Typeset- 
ters, 'I'ypewriting Machines, Cash Registers, Cyclo- 
meters. Ilevolution Counters, etc.; in fact, any kind 
of model made from designs. Also special tools and 
machinery for any and every purpose. (Correspond- 
ence invited from those intending to equip a plant. 
1^" Illustrated circular free. 

Pratt «r Ulbitney eompany, l^artford, Conn. 

136-138 Liberty Street, New York, 
GRAND PRIX, PARIS, 1900. 



PtFlANCEl machine: WORKS 

DE.FIANCE, OHIO. U.S.A. 

H' HUB, SPOKE.,^ 

WHE.E.U BENDING, 

WAGON, CARRIAGL 

Kr- AND HOOP -7\ 




Punch, hand, J. T. Oarmody 

Puzzle, Ashhv & Slocum 

Puzzle, F. W. M()r4'.\-, .Ir 

I'yroxylin coinpouiHls, apparatus for forming 
articles of hollow wan? made of, C II. 

Thurbcr 

Pyroxylin coiiiiH)mnls, manufacturing arti- 
cles of hollow ware fvvui shi'cts of, C 

H. Thurber 

Railway carriage window, J. Darling 

Railway, electric, C'. E. l'\)uriiit'r. . . 

Railway, electric, II. Hirst 

Railway signal, C. H. Remington 

Recorder. See Cash recordi-r. 

Reed plate for tongued instruments, 1-]. 1\ 

Stark 

Reel. See Fishing reel. 

Refrigeration system, A. Siebert 

Rein holder, J. W. Campbell 

Rock drill pressure actuate<l valvi-, R. L. 

Ambrose 

Rolling, continuous sheet metal, T. V. Allis. 
Rolling mill, automatic reversing sheet 

metal, Hodgson & Norton 

Rolling mill feed table, reversing, II. W. 

Robinson 

Rolling mill, iwei-sing, J. G. Hodgson 

R:K)f, composite, \V. 1*. Whitmore 

Rotar.v engine, F. C Bates 

Rotary engine, Kochrn<larfei' & Hunter 

Rotary engine, W. M. Piatt 

Sad iron, P. C. Given 

Sash corner plate, G. Herrmann 

Sash fastener, C. J. Beekman 

Saw hammering machine, S. F. Legett 

Saw set, H. Ackermann 

Saw sharpening machine, Filstrup & Scho- 

field 

Scale, weighing, L. Ilachenberg 

Sci'een. See Wiiuhiw screen. 

Seal, bottle, .T. A. Arthur 

Sealhig device, botth-, II. T. Gay 

Seat. See Vehicle seat. 

Secondary battery, H. C. Porter 

Sectional boiler, TIardie & Thcmpson 

Sewing machine loopiT, H. P. Richards 

Shade, window, IIol wager & Marshall 

Shaft, vehicle, (J. K. Nauman 

Sharpentn", knife, F. D. Sperry 

Sharpener, lawn mower, G. A. Robbins 

Sheet metal by hydraulic pressure, shaping, 

C. II. Harrington 

Sheet metal elbow, F. Dieckmann 

Sheet metal, manufacture of, R. G. Wood 

(reissue) 

Shoe, C. F. Klett 

Signal. See Railwaj- signal. 

Skirt supporter, E. A. Estabrook 

Sled, bob, L. Rodeniey<'r 

Solder, \V. A. McAdams 

Speed indicator, G. C. Davison 

Spinning machine feed roller attachment, J. 

E. Phillips 

Spoon, C. B. Holman 

Spring motor, C. Vogt 

Staging, swinging, S. B. Short 

Stamp aflixing machine, R. Seidelinger 

Stamp, hand, F. W. Dobbel 

Stamp type holder, hand, H. C. Folger 

Stand. See Telescopic stand. 

Steam boiler, H. A. Robinson 

Steam boiler, A. T. Welch 

Steam engine, P'isher & K rueger 

Steam generator, J. W. Jones 

Steam generator, B. F. Stewart 

Steam trap, W. Broad 

Steamer, wheat, I']. J. Pickering 

Steaming tank, R. Birkholz 

Steering apparatus, L. S. Gardner 

St^^ring machinery, J. L. Boothinan 

Steering machinery, A. B. Brown 

Stools, chairs, etc., back rest for, A. I<'ra- 

ser 

Stop motion, machine, G. W. Weber 

Stopper. See Bottle stopper. 

Storage bin, E. L. Messier 

Stove gas burner, cooking, J. V. Skoog 

Stove, portable and folding, F. S. Lang 

Strap. See Deckle strap. 

Sunken bodies, apparatus for raising and 

conveying, M. M. J. O. O'Conor 

Suspending device, J. P. Love 

Switch. See Electric line switch. 

Switch and rheostat, combined, 11. E. Reeve. 

Tableaux, apparatus for exhibiting, F. J. 

Do we 

Tag or ticket, marking, G. W. McGill, 

669,426, 
Tank. See Steaming tank. 
Tank joint and making same, W. S. Judd... 
Telegraph receiving blank, manifolding, E. 

HoiA'ard 

Telephone apparatus, P. C. Burns 

Telephone apparatus, W. O. Meissner 

Telephone key, Yaxley & Cadden 

Telephone rt'ceiver support, J. J. Hartl 
Telephone system, C. Malthaner 

Telescopic stand, G. Havell 

Thill coupling, F. L. Hawkins 

Thill coupling, F. Reese 

Ticket, railway, G. W. Craig 

Ticket, railway, Richardson & Langston 

Tie. See Bale tie. 

Tile machine, A. H. Murray 

Tilting gate, G. W. Simons 

Tire, O. L. Leach 

Tire, bicycle, J. A. Orr 

Tire tightener, wheel, C. A. & G. A. An 

derson 

Tobacco cutter, J. B. Adt 

Tobacco scrap machine, B. F. Strickler 

Toy, coin freed mechanical. Palmer & Hart' 

ley 

Toy cj'cle, automatic, J. P. O'Neill 

Toy vehicle, ,L Flindall 

Toy, windmill, J. W. See 

Track fastener, C. L. Durboraw 

Traction wheel, E. Mooney 

Trap. See Steam trap. 

Trough. See Feed trough. 

Truck, baggage, B. Haskell 

Truck, collapsible, L. E. Buher 

Truck, warehouse, B. Haskell 

Tub. See Bath tub. 

Tubing, apparatus for the manufacture of 

metal, P. C. Patterson 

Type casting, metal pump for, F. Wicks.... 

Typewriting machine, C. F. Smith 

Typewriting machine, C. D. Wallace 

Umbrella handle, extensible, P. P. I. Fyfe.. 

Valve, J. H. Bullard 

Valve, Chaplin & P''alk 

Valve, ball cock, J. Porteous 

Valve, explosive engine regulator, J. Wal- 
rath 

Valve gearing and reversible valve, F. M. 
Kennedy 

Valve, inflation, R. C. Hilton 

Valve, pressure regulating, C. L. Bastian... 

Valve, reciprocating, G. M. Pelton 

Vehicle brake locking device, J. H. Bullard. 

Vehicle brake, two wheieled, I. G. Colcord... 

Vehicle driving gear, motor, F. C. Avery.... 

Vehicle seat, movable, J. C. Lambert 

Vehicle spring gear, D. True 669,247, 

Vehicle wheel, R. A. Schwenke 

Vending tray, F. B. Claggett 

Veneer presr. F. Grunig 

^Vagon brake, J. W. AIcTntosh 

Wagon brake, E. L. Moore 

Washboiler, M. C Brockway 

Washing machine, A. D. Rogers 

Watch cannon pinion, M. Sporleder 

Water elevating apparatus, A. M. Hewlett.. 

Water motor, J. T. Hodges 

Water purifier, rain, G. Ritter 

Water purifying apparatus, O. F. Behrend.. 

Water tube boiler, F. Reusing 

Water wheel, A. F. Sparks 

Waterer, stock, O. B. Jacobs 

Well casing, J. M. Stukes 

W"heel, A. Scholzen 

Wheelbarrow, H. L. Crawford 

Windlass, M. T. & J. E. Kane 

Windlass elevator, J. S. Higdon 

Windmill, L. G. Hughes 

Windmill regulator, J. Stein 

Window, F. A. Winslow 

Window fastening, H. Lutts 

Window screen, J. B. Simmons 

{Contintied on page 175\ 



669,231 
669,452 
669,445 



669,330 



669,331 
669,456 
669,459 
669,218 
669,488 



fir>9,225 
669,073 

069,310 
069,370 

669,241 

669,268 
669,242 
669,315 
609,360 
609,401 
009,447 
009,162 
669,160 
009,300 
669,121 
669,297 

069,251 
669,083 

669,007 
069,254 

609,486 
009,390 
669,: J27 
669,321 
009,090 
069,:i56 
669,468 

609,279 
609,161 

11,890 
669,417 

669,385 
009,3,99 
069,425 
669,457 

669,370 
609,219 
609,131 
009,288 
009,313 
669,137 
069,080 

669,147 
669,132 
669,458 
0(>9,2S0 
669,359 
609,474 
009,346 
069,2511 
669,235 
069,301 
069,230 

609,253 
669,191 

609,205 
669,448 
669,281 



609,467 
669,142 



669,102 
669,384 



FSTERBRODlfS 



1.STEEL PEIMS 



^^^^ ir . . ^ « . I „ n.. .• All styles to suit the finest or the 

■■Ih 7^0 Varieties. For Sale by all Stationers. boldest hand 

works, Camden, N.J. THE ESTERBROOK STEEL PEN CO 



26 John St., New York. 
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DARLINGTON 

ELECTRIC FOUNTAINS SUPPLY CO., 

.120 REAL ESTATETRUST BLOG., 

PHILADELPHIA, PA. 



250 Poultry Pictures I U/F I I 

i^^R^^i^^^sIf «2iDaee3 of matter tellinff how. when and W W K^v ^b^V ^h^v 




HOISTURt. 

JUf Self- 
. REGULATENS. > 
SEU^VUTIUTINGG 



niustrating every phase of poultryraisingand 
aSip^es of matter telling how. when and 
'what. That and much moreis inour''l'roflt» 
iibie Poultry Keepin^in allits BrancheB*" 
Tells also about the warranted for 10 yeara 
Cj^phers Incubator, which is guaranteed to 
outhatchany other Incubator, or money re- 
^fnnded. Book for 10c in stamps. Circulars 
free.AddresaneareRt office. Aak ftr bodi i34 
CYPHERS INCUBATOR CO., 
Boston, mass. Waylaod, N. Y. Chicago, 111* 



DRILLING 
Machines 



BtE5:EI» 03?*:F" THIB <3-^I..A.SIS" 




Tlmt unsit^htly sign will not be needed if you have the 
HARTMAN STEEL ROD LAWN FENCE. 

Keeps off everythlngbutaunsliineanrirain. Best for La wdb, Schools, 

Churches, Cemeteries, etc. Steel PostaandGates. Catalogue free. 

HAKTMAN MFG. CO., Rox'e9 ,F,lIwaadOIty,Pa. 

Or Baam 38 i S09 Broadwar. KewTork City. 



A GRADUATED Automatic REDUCING VALVE 

Physicians. Surgeons, Jewelers, Dentists. 
Artists. Brewers, Bottlers, etc., in fact all 
users of power require the 

AUTOMATIC REDUCING VALVE. 

Graduatec] to retrolate the pressure exactly 
and does it automatically. Abso 
lutely air-tight. No pacicing. No 
lealtage. Handles high or low pres- 
sures ortemperatures. Only Valve 

known that retains a uniform low 

pressure independent of varying high pressure. 
Automatic Reducing Valve Co.,125 La Salle St.,Chicago 




WARREN'S Natural Asphalt Stone 
Surfaced Ready Roofing. 

- ~ ■ ' The surface is completed 
at the factory and does 
not require paintinj. Dur- 
ahle and economical. Com- 
paratively fire-proof. Has 
2 inch lap edge. Genuine 
Trinidad asphalt. Dq- 
» i ^ II e tl for application 

without the help of skilled roofers. 

Warren Chemical & Mfg. Co., 85 Fulton St., New York. 




Over 70 sizes and styles, for drilling either deep or 
shallow wells in any icina of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

-WILLIAMS BROS., Ithaca, N. Y. 

MesparH ami Fast 

You could not count 1.000 in a minute, but 
that is, approximately, the number of blows 
Struck in sixty seconds by the 

ELASTIC ROTARY BLOW 

RIVETING MACHINE 

for riveting toeether articles of Hardware, 
Bicycle Chains, Mechanics' Tools, Agricul- 
tural Implements, Sewing Machine Attach- 
ments, etc. Six sizes 1-16 to ^ inch. 

The F. B. Shuster Co.'"'^" "i^.^^^.*^"''^- 





Experimental & Model Work 

Cir. «fc advice free. Wm. (jrardam & Son,45-51 Rose St.,N. Y. 
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FIRST 

PREMIUMS 



SEND FOB FREE CA TALOeUE. 

Pnlrle State incabator Co., 
Uomer OUy, Pa. 



IPERFGRATED METALS 

y FO/^ ALL USES, madeasrequ/red. 
HARRINGTON&KING PER FO RATING @..C H IC AG o? 



mUADDICnil PnUlfCVnO —Electric Light and Power Station Eauipment, Industrial Bailffsn. 
nHnnlSUII WUIIlCI Ulf overhead Cable Systems, (!oal and Ash Conveyors, etc., Ecoeiitrio Shakmgt 
Screens, Roller Screens, Elevators, Hoisting Engines, 01am Shell Buckets, Breaker Koils, Picking Tables, Hon« 
Standard Scales, Howe Gas and Gasoline Engines. For catalogue and prices, address the manufacturers. 

BORDEN & SELLECK CO., 48-50 LAKE STREET, CHICAGO, ILL. 




Genuine Japanese Silk 
Letter Press Copy Books. 



669,273 

669, .S24 
669,414 
660,1!14 
669, 2S4 
669,475 
669,1:!.') 
669,13;! 
669,089 
669,248 
669,125 
669,075 
669,216 
669,262 
669,344 
669,4.'i4 
669,183 
669, 1 28 
669,255 
669,115 
669,398 
669,335 
669,181 
669,289 
669,415 
669,129 
669,352 
669,455 
669,172 
669,443 
669,392 
669,403 
669,107 
669,365 
669,354 



The Perfect Copying Paper. 

No blurred copies. Every let- 

" ter of every copy readable. 

j Sent freight paid to any part 

I of the United States. 

1 1000 pages 10x12, leather 

and cloth binding. 

perdoz. - . - . $<27.30 
I Gingle books . - - 3.00 
1 500 page books, doz. - t21.00 
I Single books - - - 2.00 

[THE CHAS. S. BINNER 
I COMPANY (Incorporated), 

157 Pearl Street 
Boston, Mass. 



If You Want the Best Lathe and Drill 



CHUCKS 




BUT 

WESTCOTT'S 

Strongest 
Grip, Great i 
est Capaiity 
and Durabil- 
ity, Cheap and Accurate. 

Westcott Chuck Co., Oneida, N. Y« U, S. A. 

Ask for catalogue in English, French, Spanish or German^ 

First Prize at Columbian Exposition, 1893. 



12=inch Pipe cut off and 
Threaded with ease by one] 
man and a " 

FOT?BES 

e PATENT DIE STOCK 

Smaller sizes proportionately 
easy. Send for Catalogue. 
MACHINE No.30. ^ THE CURTIS & CURTIS CO.. 
Ranee )4 2 in.R. & L. 6 Garden>St„ Bridgeport, Conn. 



Always Fresh. 
Always the Best. 



Csm, 






are sold everywhere. 

1901 Seed Annual free. 
. I. M. FERRV & CO., DETROIT, MICtT. 



What Do You Want To Buy? 



We can tell you where to buy anything you ■want. 

Write us for the addresses of manufacturers in ANY line of business. 

Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

SEND KOR TME 

Scientific jnnerican « « 
« manufdcturcrs' Tndcx 

This index ia sent gratuitously to proapectivR purchasers, both in this country 

z*"^ and abroad, who inquire for the addresses of dealers and manufacturers of the /'"% 

^ Koods and machines classified therein. It is also sent to reliable Export Mer- * JF 

^ chants in the United States and to the United Statesi Consuls in all foreign i" 

countries. Address Inquiry Department. 

MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 



)1901 SCIENTIFIC AMERICAN, INC. 



March i6, 1901. 
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Write 
for free 
copy of 
book: 
SALARIED 
POSITIONS 
for LEARNERS 
It tells how you can 
support yourself while 
learning you rchosen pro- 
fession. ^;ji),(,(il)6tudents and 
graduates in Mrcliaiiical, 
Civil, Electrical Eng^incer- 
fng; Arcliiteetiire; Drawing; 
Jesi^niiis; Book-keeping;, etc. 
International Correspondence Schools, 
Box 942 Scranton,Pa. 




ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 

" CAN I BECOME AN ELEC 
TRICAL ENGINEER?" 

W'c li-aih Electrical Enffuieeriiiir, Eli'i'inc Lightin?, 
Electric Railways, Mechanical EngineeriiiK, Sleam Ku^i- 
iieerintr. Mechanical DrawiiiK- al ^'fi"" iioui^ Wy mall, 
distituth' iii.lorseil bv Thos. A. EiJison ar..! others. 
EI.KCTIIICAL, KXOIAFFK I^STIT^TE, 
Dept. A, 240-243 W. 3Sa St.. New York. 

PSYCHRATrSM 

The New Discovery of the Age. 
THE VERNON ACADEMY 

M'ill tell you all about it 

FREE OF CHARGE 

The new discovery of Prof. Albert Vernon, the mar- 
vel of the Cent iry. A thousandfold more powerful tban 
HYPNOTISM. A knowledge of the wonderful re- 
sources of this science will unfold to you the secrets of 
success and make clear and plain all that has seemed so 
mysterious and that has been attributed to f5Ui)ernatural 
agency or hypnotism during past ages. You may have 
a wonderful, comprehensive lliU-page book by this jiirted 
man by sending your name to us at once. Write to- 
day. It is absolutely FREE. Address 

VERNON ACADEMY OF MENTAL SCIENCES, 

2203 East Avenue. Rochester. N. Y. 



A Cutter Milling Attachment 

is indispensable for the proper execution 
of particular kinds of work. Our 8-inch 
Precision T-athe is fitted for this and 
Gear Cutting. No extra belts are re- 
quired as the friction gear at end of 
feed rod takes the place of a belt 
and cone feed and allows the feed to 
slip in case of work .lambing. Varia- 
tion of feeds allowed by use of 
change gears of lathe. 

FANEUIL WATCH TOOL CO.. Brighton. Boston, Mass. 




Acetylene Generators 

ARE PERFECT. 

Over 10,000 Machines Sold. 

They are endorsed by every user. 

Send for prices. 

Handsomely illustrated catalogue. 
District Representatives all over 
the world. 

EAGLE 

GENERATOR 

COMPANY, 

319 N. 4th Street, 
St. Louis, Mo. 




JC R O lYI S JC O T» 

Color Photography 

Nature's Beilex! '" It seems almost a iniracle ! " 
"To the diready long list of marvelous devices which 
will come into common every-ilay use must be added 
this last and most pleEisinggiftof science." 

Kroinskop*s K ronio^rnins and Kroinskop's 

Cameras, now ready. C^^Sf Jirf stamv for honklet. 

IVES KR03ISK0P C031PANY, Incorporated, 

1334 Chestnut Street, Philadelphia. 

VAJEN'S >^^^ IMPROVED 

HEAD PROTECTOR 

The only device with which all 
hfirmful atmospheres can be entered 
and absolute comfort sustain'd for 
a long period. No encumbrance. 
Organs exercise theii- functions 
naturally. Wearer breathes cool, 
lr(!ph air continually. Send for cat- 
alogue. Manufactured by 

THE VAJEN-BADtR CO.. 
120 N . Penn St., Indianapolis, Ind. 

?8u USE GRINDSTONES ? 

[f so we Can suppiv you. All sizes 
ni»iiiife«l and iiiiiiMtiiiiteil. always 
"keptiii stock. Remem.ier, we make a 
specialtyof selecting stones for all spe- 
cial purposes, t^" Ask for cataioQU* 

The CLEVELAND STONE CO. 

2d Floor, WMshire. Cleveland. 0. 





Window washing machine, S. 0. Lawlor, 

()Gl),i19, 6rj!),420 

Wire twisting tool, G. N. Schindol (>(;;i,:?51 

WiappiM- for coins, etc., .). I!. I.arkin (KJD.l-H 

WrcTicli. Nfc I'ijn' \\rcncli. 

Zinc from nrcs, 4'xti'actiiig, R (Juitci'injui. . . (iti'.»,4H> 



DESIGNS. 

Bedstead Olid frame, D. Frank 34,188 to M.UM 

Brush, ,1. W. Brandon lit, 17! 

Cap, bathing, I. F. Keliler :!4,11JU 

Car coupling knuckle, V. Illen ;M,17i) 

CVillng light, D. S. Wegg :;i,17,') 

Chair seat, S. Kurek :!I,1S(; 

Clock case, Jennings & Mosinan .'M.ltjd, :i4, l(jl 

Clock dial, (;. M. Chlcrlcatl :!4,1G2 

Coat hanger, 11. M. Ta.vlor :14, 187 

Cooking utensils, false bottom for, J, .\. 

Keckteiuvald 34,167 

Cover for receptacles, reservoir, (;. E. lier- 

tels :!4,l(;» 

Door elieck, H. B. Sargi-nt :i4,181l 

Dress shield fasleiiir, 11. H. Lev.v :i4,l(>4 

Dust pan, C. I'^ortiie.v 34, 1 70 

Engines, base and cylinder for inlernui com- 
bustion, E. H. Fahrnev .-Il.nT 

Flask, A. I)e St. (Jeorge 34,1(5 

Ilcel and sole protector, 11. -L. Uice :',4,1,S:1 

Inkstand, E. L. Braiiiurd :!4,158 

Jar cover, preserve, It. A. tJilchrist 34,11)8 

Lamp bases or e-ups, contact ring for incan- 
descent, F. II. JIauchester 34,174 

Lamp bod.v, W. 1*. Crar.v 3J,lT(i 

Lamp contact base, incandescent, I. E. 

Brown 34. J 7.3 

Lubricator, I. N. Graham 34,178 

Pail bod.v, lunch, C. I'i Bertels 34,1W) 

Pin or similar article, G. A. Whiting 34,1."»4 

Pin, safety, C. Bell 3t,l(j3 

Ring or similar article, I. Matsumoto 34,15."> 

.Se\viiig macliine table, X. C. Abramson 34,185 

Setting machine thread case, Diehi & Grieb.. 34,184 

Spoons, etc., handle for, H. H. Curtis 34,157 

Teapot or similar article, \'aii Bergh & Styer. 34,15!) 

Thimble, embroidery, W. F. Schmidt 34,15<j 

To}-, sounding, J. S. Patten 34, 1 95 

Vapor burner, .L E. Lambert 34,172 

Veneer pressing member, J. H. Coft'man, 

34,181, 34,182 



PATENTED ARTICLES 

Alin linUCITICC made to order 

Hnll nUfCLIICv In quantities by contract. 
OTTO KONICSLOW, Cleveland, Ohio. 



"Hawkins' New 1900 Catechism" 

OF THE STEAM ENGINE. 
PRICE, $2.00 

Postpaid to any address. A practical book on 
J engine running, valve settintr, etc. Strictly up- 
I to-date. Money refunded if not satisfactory. 

1 THEO. AUDEL CO., 63 Fifth Ave.. New York City. 

LET US START YOU! V^^ 

Gold, Silver, Nickel and Metal 
Platinff. At h me or traveling, takiiip. 
orders, using and selling Prof. Gray^ 
\ Machines* Plates Watches, Jewelry 
Tall lew are, Bicycles, all metal goods. Ho 
Sxperience. Heavy plate. New methods. 
' W>^ do plating, mnnufaoture outfits, all 
- si^es. fJtiaranteed. Only outfits complete, 
g all too1=. lathed, material, etc.. ready Tor 
Uliwork. W*? teach you, furnish secrets, 
formulasfree. Wrltetoday. Paraphlei, samples, etc. FREE. 
1*. QOAY & CO., PlaUntE Work*, OlNOUfKATI. O. 




TRADE MARKS. 

Antiseptic, Dios Chemical Companv 36,01i) 

Axes, Amt'iicjiii Axe & Tool Company ;i(j,02:i 

Be f oxtract, Cudahy I'acking Company .'JO, 001 

Belts and l)aiuiEi<;es, Il.ipia lielt Company.... 35,91)2 
liisciiits, crat'kcrs, wafi'rs, snaps and cakes. 

National IJiseiiit Companj' 30,002 

Boiler scale and incrustation preventive, Cli- 
max Boiler Conipouiiil Company 3G,012 

Boots and shoos, Moloney Bros. Company :jri,l)S);J 

Bread and cake, II. Schornstein ;J0,O0:J 

('apsiiles, Etna Chemical Company *iU,024 

Cleaning and polishing preparations, certain 

named, Siuioiuls, Crawford & Simonds... :U1,011 
(^ollars, cuffs and sliirts, Goodman & Mandel.. ;i5,990 
Cotton goods, certain named, Eaglo & I'henix 

Mills 35,987 

Coverings for floors, ceilings and boilers, and 

plaster, C. & E. Mahla 35,997 

Cushions, portable body supporting, iIeln(K'ke 

& Company 35,991 

Cutlery and razor strops, certain named, Cat- 
taraugus Cutlery Company 3G,022 

Disinfectants, liquid, Kmbalmers Supply Com- 
pany 30,020 

Diureticum, Farbenfabriken of Elberfeld Com- 
pany 30,018 

riour and liakitifj powder, J. G. Pearce 30,004 

l-'ood products, cert^al, II-() (Hornby's Oat- 
meal) Company 30,005 

Footwear, certain iiyTii-d, G. A. Slater 35,994 

Fruits, dried, A. G. Freeman 30,000 

Cloves, E. M. Nestell 35,989 

Mult, Manitowoc Maltiiip Company 30,00(J 

Medical compounds, certain named, A. Walker 30,015 
Medicinal preparations, certain named, Sol- 

way-Aiinan Company .^0,014 

Meiicines, certain named, K. Williams 30,010 

I'apcr, Eiasteboard or cardboard, and paper 
used in making bags and packages, wrap- 
ping, G. A.' C. Goetting ,^5,900 

Pills, W. E. Snelling, .Tr .S0,01 7 

Ril)boiis, velvet, H. B. Claflin Company." 85,9SH 

Rubber belting, packing, gaskets, and hose. 

Peerless Rubber Manufacturing Company. 35,999 
Rubber footwear and rubber coats, certain 

named. Monarch Rubber Company 35,905 

Silver polish, W. H. Gould 30,010 

Skins, certain named goat, American Goat 

Skin Company 35,998 

Talking machines and supplies, Columbia 

Phonograph Company, Gen'l 30,021 

Tanning or tawing hides into leather, com- 
pounds for. Vacuum Oil Company ;{fi,01.'> 

Whisky, T. W. Kelly :U!,009 

Wine, Bi iiidsville Fruit Farm Company 30,007 

Wines and liquors, certain named, J. Moroney. 30,008 



LABELS. 

'Beebe's Yellow Tablets," for a medicine, 

YeUow Tablet Companv 8,184 

'Best,".' for flour, M. H. Bernstein 8,191 

'Bismarck' Stomach Bitters," for bitters, C. 

Lango & Company 8,195 

'Breakfast S.vrup," for syrup, Penick & Ford. 8,188 

'Catawba," for wine, Stone Hill Win(^ ('oin- 

pany 8,197 

'Devon Creamery Butter," for butter. Hires 

Condensed Milk Company 8, 189 

'Dr. Brown's Ruterba," for a medicine. Dr. 

Brown Medical Comsianv 8,180 

'Farina Marghorlta," for flour, E. Bisi 8,192 

"(Jolden Star," for molasses, C. W. Goj-er & 

Company 8,187 

'Hinckel's Barley Wine Ijagef," for lager 

beer, Hinckel Brewing Company 8,190 

'Hob-Nob," for coffee, Twitchell-Champlin 

Company 8,194 

'King of All," for a medicine, S. A. Yelm- 

gren 8,185 

'Liberty Bell," for whisky, W. Moise & Com- 
pany 8,198 

'Lincoln," for shirts, A. Herman 8,181 

'Ijiqueur Whisky," for whiskv, A. Usher & 

Company 8,200 

■'Medicura Medicated Toilet Soap," for toilet 

soap, "IVI. Cossenas 8,202 

'Rosedale Creamerv Butter," for butter. Hires 

Utndensed Milk Company 8, 190 

"Sepeeko,"-!." for a polishing compound. Cleans- 
ing & t'olishiiig ('ompany 8,20;{ 

"The ■Perfect' Bed Roll and Sham Pillow," 
for bed rolls and sham pillows, R. II. Ko- 
Imsch 8,182 

"Wedding Bouquet," for whisky, W. Moise & 

Company 8,199 

"Witch," for coffee, Twitchell-Champlin Com- 
pany 8,193 

■'X-L-N-T," for cigars, American Lithographic 

Company 8,201 

"Yalta Cure," for a medicine, E. F. Christian. 8,183 



PRINTS. 

"Mobile Bicycle Playing Cards," for plaving 

cards, United States Pla.\-ing Card Company. 308 

"Ited Cross Antiseptic Nest Egg," for nest 
eggs. Red Cross Antiseptic Nest Egg Com- 
pany 309 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in 
jirint issued since 180.3, will be furnished from 
this office for 10 cents. In ordering please stat*' 
the name and number of the patent desired, and 
remit to Munn & Co., 361 Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, it a cost f.f 
$45 each. If complicated the cost, will be a little 
more. For full Instructions address Munn & Co., 
361 Broadway, New York. Other foreign patents 
may also b^ obtained. 




WALRATH 



CAS & GASOLINE 
£3 INT c^xisriess o 



From 4 lo 2(X) H. V. Made in one. two, three and four cylinder type. Tlie 
gas engine that holds a volt meter as close as an automatic steam engine 
Adapted to all power purposes. stati.)nary or poitable, and especially 
well (juaiified for electric li«hting (iuaranteed to produce a first-class 
commercial lit-ht without the aid of conn, ^rshafts or massive fly-wheels. 
Neat in design, simple in construction, economical in operation, self- 
lubricating, ah parts inierciiaiuieableand accessible. Send for catalog ''S '' 

Marinette Iron Works Mfg. Co., Marinette, Wis., U. S. A. 

G. F. Wheeler, General Sales Agent, Chicago office, 301 Fisher B'ld'g. 




Asbesto- 



Metallic 
Packings 



SHEETING, GASKETS. TAPE and PISTON PACKINGS. 

\Vill stand the highest pressure for either steam or 
hydraulic work. CTB*" Write for samples and price list. 
C. W, TKAI\tl{ II'G. CO.. (Est. 1874), 88 I'eatI St., BustoD, I. S. A. 



"PERFECT BRAND" 
Asphalt Ready Roofing. 

I'he most durable and 
strongest gravel surfac- 
ed ready roofing, oa the 
market, require no 
painting, and is cheap 
and lasting. Anyone 
can lay it over boards, 
tin or sningles. 
Also a full line of our one, two and thiee ply Asphalt 
and Coal'l'ar Rooiiuys. 
Write for prices and particulars to 

liOOFlNt l>EPAliTMEXT, 

THE CORK FLOOR AND TILE CO. 
139 Consrress Street, BOSTON, MASS 




REBUILT MACHINERY 

and SlJPPIilESac Bargain Prices Larg- 
' Machinery Depot on earth. We huy 
buildings and plants; among 
others we bought the World's 
Fair, the Omaha Exposition, the 
Chicago Post Office, and other 
structures. We rebuild machin- 
ery of all kinds, and sell with 
binding guarantees. Boilers 
from $25 up; Engines from $35 
"-'" ----- -^ up; steam Pumps from $15 up, 

, etc. We carry complete stock of General Sup- 
plies, such as B£I/riN(i, SHAKTINCJ, 
HANGERS. PUT-l.EYS, IRON 
PIPE, 1«0\ ltOOFIM.% IIAIM) 
WAKE, VAT.VESifc FITTINGS, 
: PLUMBING MATERIAL., etc. 

r Will ptT).! fr.-,-, nni--JSIi-iiriifi-(.:alnlojr No. :i-J:i 

- Constantly buying eiitire stoclis , 
. at Sheritts' and Receivers' sales. 
; Chicago House Wrecking Co., 
W. 35th & Iron Sts , Chicago, III. 





50 YEARS* 
EXPERIENCE 




RADE Marks 
Designs 
Copyrights &c. 

Anyone aeiuihii; a sketch and description may 
quickly .'ia<rertaiii our opinion free whether an 
invention is probably patentable. Communica- 
tiiinssmcriy contidential. Handbook on Patents 
sent free, (ildest agency for securing patents. 

Parents taken through Munn & Co. receive 
special notice, without cliar^e. in riie 

Scientific American. 

A handsomely illustrated weekly. I^argest cir- 
cuIatKin ot any scientitic .iournal. Terms. $3 a 
year: four months, $1. Sold by all newsdealers. 

&C0,36tBroadwa,.NeWY0rk 

Branch Office. B2o F St.. WasblnKton. D. C. 



TOOLS 

FOR MECHANICS. 

^y Send for Free Catalogue No. 16 B. ^[3)' 
The L. S. Starrett Co., Athol, IVIass.,U.S A. 

Proof of the Pudding 

I'en hours between New York and Buffalo means ex- 
cellent traveling and when I say 1 traveled at the rate 
of sixty miles an hour, gathered no dirt, and was not 
bothered with dust, you can believe me when I say my 
steel gray traveling costume was as clean when I stepped 
off at Buffalo as when 1 said " An Revoir " at Hoboken. 

The Lackawanna is a route worthy of the attention of 
all who wi^h to travel in luxury, in absolute cleanliness, 
and In security. The "proof of the pudiiing is in the 
eating," and the Lackawanna Limited will be a favorite 
train with ladies visiting the Pan-American Exposition. 



FREE 



MECHANICAL 
ENCYCLOPEDIA. 




^RiDER Agents Wanted 

One in each town to ride and exhibit 
sample 1901 Bicycle. BEST MARES 

1901 Models, $10 to $18 

'99 & '00 Models, high gride, $7 to$l2. 
BOO Secondhand Wheels 

all makes and models, good as new, 
$8 to $8. Great Factory Clearing 
Sale at half factory cost. We ship 
anywhere on approval and ten days 
trial withoutacentinadvance. 
EARN A BiCYCLEdismbnt- 
ing Catalogues for us. W« have a 
wonderful proposition to Agents for 
icni. Write at once for our Bargain 
List and Sp, cial OfTer. Address Dept. ^g L 

MEAD GYGLEGOmgGhlemgo 



ICE 



MACHINES, Corliss Engines, Brewerw' 
a.u<i Bottlers' Machinery. THE VILTKR 
jii' \y. Co., ii\i\i Clinton Street, Milwaukee. Wis. 



LAWN MOWER GRINDERS, 

I'hat are a success lor hand and horse mowers. 
C. R. ZACHARIAS, Asbury Park, N. J. 



Expert Model Makinif. Established ie:i7. Wm.Traut- 
man, Proprietor Chicago Model Works, (-hicago, Til. 179 
E. Madison St. Write for catalogue of Model Supplies. 

CUnP Manufacturer!^' goods or appliances, of 
OnUt mei'it, manufactured ami sold on royalty. 
Correspondence solicited. BoxU'26I, Boston, Mass. 



Twelve good floor hands used 
to large work and six good 
planer hands. Write stating exr)eii<>nceto 

P. O. fJOX 1042, Pniladelphia, Pa. 



WANTED 



TYPE WHEELS. MODELS 8^ EXPERIMENTAL WORK. SMAU.MACH1NERY 
NO VELTIES St E.TC. NEW ?Oq g STEfiCIL WORKS !□□ NftaSAUSTN.T. 



INVENTIONS PERFECTED. 

Accurate Model and TO' Work. Write for Circular. 
PARSELL & WEED, 129-131 West 31st St., New York. 



rAiyiOUR &UTTLEDAI.E MACHINE CO. 

I 3 O WORT H S T. . NEW YORK. 



PATTERN AND MODEL MAKERS. 



WANTED 



To purchase or manufac^^ure on 
royalt y , patented macb ine 
; tools of new design, or now on the market, for which 
I there is a legitimate demand at a fair profit. Address 
I Liock Box '21. Station B, Cleveland, Oliio. 




/Magical Apparatus. 

(Jraiid End of Century Catalogue, just ont, 
over 70(1 engravings, 25c. Parlor Tricks Catalog 'le, free. 
MARTINKA & CO. Mfrs.,4U3 Sixth Ave., JNew Vork. 



imfinpiC & EXPERIMENTAL WORK. 
ITIUULLij Inventions developed. Special Machinery. 
E. V. BAJLLARD, Fox BIdg.. Franklin Square. New York. 

NOVELTIES & patented ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow&Bro., 181 Seneca St., Cleveland, O. 

Fine Experimental and Model Work 

EDWARD KLEINSCHMIDT. 1 22 Fuli n St., New York. 
I make a Specialty of Developing Electrical Inventions 



W* |W| ^ p ^\ —A man between the ages of 25 
n I « I C ft^ ■ an4 ^. to supervise the inspec- 
tion of raw and finished parts. Must have good educa- 
tion ; College or Technical School Training preferred. 
Also some practical mechanical experience. Salary $800 
to $1,2«0 per year. Appjy or address Employment 
Bureau, National Cash Register Company, Dayton, O. 



ASK FOR and INSIST on getting the quick open 
and quick shut iJOtli CENTURY UMBRELLA, 

It will savpyouvg oves, fingers and temper. 

'J01hC.„U,ryi:>..bre]I.Run,u-r. ,^,^.^ 

is what 
does 
tlie 
Pat. J,-»u. !», uioo. trick 



A. K BAMBERGER, 

381 Broadway, 

New York. 



^1^ ^M^^ furnish the work ami teach vo! 



HOii-L IHlNLFACTl'RINti CO., 



Send us your .address 
I andwe willshowyou 
' how to m.ike i'A a day 
absolutely suie; we 
furnish the work anil teach you free, you work in 
fee locality where you live. Send us your address and we will 
explain the business fully, remember we guarantee a clear profit 
of $:i for every day's work.absolutely sure. Write at once. 

a«vt. TWi«i ii-AiT.i»r»ii /,« -0x354, Uetroit, Mieh. 



ANY BICYCLE RIDER inay and ALL RE- 
PAIRERS do need our 1901 A. & J. Hanger. 

If you have a used-up hanger to replace; Jf you nave 
frames with odd-sizea brackets; If you want a bit'her 
gear; Write us and find out all about the A. & J Hnn- 
ger. We send the complete sei all ready to go into your 
frame. No bother brazing or re-enameling. We can fit 
any frame. THE AVERY & JENNESS CO., 
30 W. Washington St.. Chicago, 111. 



KAISER MOUSTACHE ^ 
,.iTKm£„ TRAINER. W^ 

Newllapid Seller. No competition. 
Agents, ^.5 a DAV. Samples .^ cents. 
Bolmer Mf'K. Co., 42 Htat<- St., ChU'Ufxo, 111, 



VOLNEY W. MASON & CO., 

Friction Pulleys, Glutches& Elevators 

PROVIDENCE, R. I. 



No mechanic sliould be witliout it. 

Sent postpaid on request. 

S. S. WIIililAMSON, Publisher, 
1148 Betz Building, Philadelphia, Pa. 



D. L- .HQtDEN 

;■ 1,4 SouthBroadSI. Philadelphia Pa, 

REGEAtrD" ICE MACHINES 

SEE FIRST PACE SCIENTIFIC AMERICAN 'SEPT. 2. US'*. . 



Building edition 
Scientific Jlmcrican 

MONTHLY, $2.30 PER ANNU3I. 

SINGLE NUMBERS, 25 CENTS. 

The BuiLBiNG EiiiTiON for 1901 is the handsomest 
magazine in the United States. It ha« many new and 
important features. Send 25 cents for the March 
number, and see the new departments. The illustra- 
tions and cover are more attractive than ever. Send 
for "Are You About to Bulla?" and be convinced, 

NEW DEPARTMENTS. 

Monthly Comment. 

Interviews with Architects. 
New Books. 

New Building Patents. 
Notes and Queries, 

Digest of Current Articles. 

lYIUlMlM St. CO., 

Publishers, 361 Broadway, New York, 



©1901 SCIENTIFIC AMERICAN, INC. 
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AND 

raSURANCE 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTY 

AND 

LOSSOFUFE 

AND 

INJUKV 
TO- PERSONS 
CAUSED-BV 



STmnBOUIIEl-EiPIOSIONS 



JJ*l-AUJ5NPBESn!mT VB-ftaNElDi-VlCEPRESIDBn' 
_ J-B-PlEBCE'SlCB/iTilBy F-B-ALLEN-25V1CEPRES1DEMT 
ILBBKAINERD. TRE*S. LJ.MlDDLEBI«)0K.A5gTSEC1t 



Expenses ^ 
ti Are Little 

in running the 

WINTON 
MOTOR 
CARRIAGE 

Tb(> first cost is 
I practically all the 
' outlay involved. It 
is the handsomest, 
speediest, safest, 
and most durable 
Automobile on the 
ranrket. AH parts interchangeable. 
THE WINTON 3IOTOH CARRIAGE CO., 

486 Belden Street, Cleveland, Ohio, U. S. A. 
EASTERPT Depot, 150-152 East 58tb Street, New Yorlt. 




Pioneer Builders in 



PATEE MOTOR Amencaof a success 



ful Motor Cycle. Only 
machine in the world 



r*\rr*w r^C d*^AA machine in tne woria 
LYLLCS. tSZUU. that is fully niaranteed. 
^ * ^■-'^*-^y •i7i-VV. Money back if you want 




Money back if you 
it. Don't waste your money 
on a machine that the maker 
dare not guarantee. 

Write for DealerB Prices. 

PATEE BICYCLE CO., 

Indianapolis, Ind., U. S. A. 



The Haynes-Apperson Co. 

BUY 

THE 

BEST 

OUR 

1901 

MODEL _ 

We are the pioneer automobile manufacturers of 
America. Profit by our experience. We have passed 
the experimental stage and h ave somethmK practical to 
offer. Write for eatalouue describing our gasoline sys- 
tem and one, two and three seated carriages. 
THE HAYNES-APPERSON CO., - KOKOMO, IND. 





pTlAliSURFAKS 

;ActURATEaPAPIil'gJt sTSjl 



CHARTER ENGINE 

Any Place 

BY Any One 

FOR Any Purpose 

FUKL— Gasoline, Gas, Distillate 
Stationaries. Portables, Engines and 
Pumps, Holsters 

C^^" State Your Power Needs 
CHARTER -GAS ENGINE CO., Box 148. STERLING, ILL. 




Tells About Tools 

A perfect encyclopedia of tools in use 
in every trade and profession with 
prices and discounts of same. 

Montgomery & Co.'s 
Tool Catalogue. 

510 pages, well printed. Copiously 
illustrated . A valuable book of refer- 
ence for everybody interested in 
tools or machinery. Mailed for 25 cents, sent to 
MONTGOMERY & CO., 105 Fulton St., New York City. 
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SHOE BLACKING-.— FORMULAS FOR 

liquid and solid blacking are given in Supplement 
Noa. 1313 and V2^9. Price 10 cents each. For sale 
by Munn & Co. and all newsdealers. 



Carbide Feed 
ACETYLENE 
GENERATORS 

are endorsed by the U.S. 
Government, by the 
State of Pennsylvania, 
and by all other disin- 
terested authorities. 

They embody the 
latestand most approved 
principles of construc- 
tion, and are guaranteed 
by the largest concern 
engaged in the business 
to be of perfect work- 
mansbip. 

Made from the best 
material by expert me- 
chanics. 
ECONOMICAL AND SAFE. EASY OF OPERATION. 

J. B. COLT CO., Dept.5. 

108 Fulton Street, New York. 
146 Franklin Street, Boston. 
IS 9 La Salle Street, Chicago. 

421 Chestnut Street, Philadelphia. 





Hang Tour Clothes Without a Wrinkle. 

A Qoodform Closet Set 

SavpM Time both In putttiie the 
clotlieiii away uiid In findinj; them. 

^uvcH If ooin by doubling the capac- 
ity ol'the cloNct. 

Made of heavily Plated Hprlng 
Steel. 



Trousers 

Hanger 

c, each 
postpaid 



<-eiit leinen's Set coTisists of 6 trousers 

I tii^^i-rs ;ii)il 1 loop, fi coat hangers and 1 bar. 

I'riee, 412.35, expreys jjituiiid. Ladieiit' Set ronsists of 

ii.iiigersaiiil I bar. Prloe, Vl.75» express prepaid. 




I sltirt hangeis and 1 loop, 6 coat 



For Sale by Leading Hardware Dealers, Clothiers and Department Stores. 

^V'hen buying, insist on having ihe genuine Goodform Closet Set, Beware oi* Infringe' 
Ilients* ]f your dealer does not have them, remit direct to us. Six Months' Trial " 
.^ set, and if not perfectly satisfactory return it to us anj- time wiihiu six months and wt 
rt fund your money. Write for Free Booklet, 

CHICAGO FORM COMPANY, Dept. 76, 124- LaSalle Street, Chicago. 



■Try 
will 



The New England Watch Co. 

ARTISTIC SPECIALTIES 

for the Season are shown 

In Our Blue Book for Ladies' 
In Our Red Book for Men's 

Watches. 

Either or both sent on application. 
37 Maiden Lane, 149 State Street, 

New York, N. T. Chicago, III. 

Spreckels Building, San Francisco, Cal. 





AI I ARITHMETICAL 
/AL,L, PROBLEMS 

solved rapidly and accurately 
by the Comptometer. Saves 
6o per cent of time and entire- 
ly relieves mental and ner- 
vous strain. Adapted to all 
commercial and scientific 
computation. Why don't you 
get one ? Write for pamphlet. 
FELT & TARRANT MFG. CO. 
52-56 Illinois St. ChicaqO. 



ACETYl-EN E 

DO YOl! KNOW that the most lipcht, least trouble, 
greatest comfort can be secured by using good burners. 
The best burner is D. M. STKWAKD'S WONDER. 
Write, inclasiner 25 cents, for sample. 
STATE IjINB talc CO., Chattanooga, Tenn., U. S. A. 



EVOLUTION OP THE AMERICAN LO- 

coraotive.— By Herbert T.Walker. A valuable series 
by a member of the National Railway Museum Comnait- 
tee. The locomotive from 1825 to date is described and 
illustrated by careful drawintrs, great attention being 
given to historical accuracy. 21 illustrations. Scien- 
tific American supplements 1 1 1\5, 1 1 1 3* 1 I 1 '1* 
Price 10 cents each. For sale by Munn & Co. and all 
newsdealers. 




JJVKE'S 



Float Feed 

TYPE 

„ _ DYK£^ll^tCUME tosethi 

[DYKE'S AUT6M0RETTE *750j ENGINE- SOLD 

HYDRO CARBON SYSTEM. (JlMPt|Tl«<&iJTIM(15 
UlJTOMOBil-ES cgMyi-EtglwiTHwoBMiNa 

te".- OH im PARTS. : -f3-DRAWINQS. 



BESTlNTHE 

WORLD. 

SUItASU FOR 
ANY EN6INE 



SEND rOJt CATf^LObUE: FIRST AUTaMOBItE SUPPLY CQ.IH AMEflICA 

5TLDUIS AUTQMaBILE SUPPLY CO. 23? & STCHMLESST.STLDyis,Ma 



CRUDE ASBESTOS 

AND ASBESTOS FIBRE 

R.H.MARTIN, 

OFFICE, ST.PAUL BUILDING. 

220 B'way, New York. 



MINES and WORKS, 

THETFORD, P.O. 



islry of 



Testing, Perfecting, Introducing, Disposing 
of and Selling Processes, Products Patents, 
Novelties, Formulas, etc. 

Correspondence is solicited with Chemists 
having Inventions, Improved Processes, or 
Novelties to Dispose of. 



' PETER T. AUSTEN, 



52 Beaver Street. New York. 



m^ have an Inquiry for Vour goods 

very often,- and if we only knew your address, we could turn over to you inquiries 
by the hundred that come pouring into our office daily. 

Read tbe ''Business and Personal (Uant" eoluntns. 

There you will find inquiries numbered. Read them carefully every week, and if 
you can furnish the goods required, write us at once, GIVING THE NUMBER OF 
THE INQUIRY every time, and we will put you in communication with the parties 
desiring the information. You may get an order or many orders by simply read 
ing our Business and Personai, Want CoIvUmns every week. 



^V / / ^r- 1 1 \ \ ^H 




emingtoni 

Standard Typewriter^ 


^ — f^i^ 



WYCKOFF, SEAMANS & BENEDICT, 

327 BROADWAY. NEW YORK, 



"OLDS" i«o?«-^ 

AKE REMARKABLE FOR 

SIMPLICITY 

AND 

ECONOMY 

Write for Prices. 
OLDS MOTOR WORKS, 13 28 Jeff. Ave., Detroit, Micli. 




SOMETHING NEV^ 

pUNCnJRE PROOF 

I SELF-HEALING PNEUMATIC BICYCLE TIRES 



REGULAR PRICE SlOoi 



, But to advertise we will send 
one pair only for $4.Z5 

■ EXPRESS PREPAID , 

Wll I '^V^hen cash acorn -^^^^ ^ _, 

iSEND ^^^^^^nf YOU WISH 

And you can thoroughly examine th em before 
you pay a cent. If you are in need of tires, order 
at once, giving size you want, and we will send a 
pair of the best and most durable tires ever (pade. 
Catalogue sent Free, 

CHiaeoiu. 

COHflAnDOlPH 
& FIFTH AVE. 



REVERSING STEAM TIJRBINE.— PAR- 

son's recently perfected turbine for boats. Illustrations 
snowing details, rontained in Scientific American 
Supplement, No, 1158. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 



/lr/«^^ FITS ANY CYCLE. I 00,000 IN USE 

M W M ^^^ ADDS PLEASURE AND SAFETY-ALL DEALERS SELL THEM 

RIDE 50 MILES-PEDAL ONLY 35 



S£//D fOff BOOKLET. 



ECLIPSE MANUFACTURING C?, elmira^n.y. 



MEXICO 



A Permanent, Profitable 
and Legitimate Business 

Fortunes are being made in Tropical Agriculture 
Write for information -how to join a Mutual Company by depositing your savings monthly. 
Very profitable and protected by a Powerful Trust Company. 

MEXICAN MUTUAL PLANTERS CO. 1015 New York Life BIdg., CHICAGO, 




The Factory Behind the Vehicle 

This means that we are building "The 
National" in a factory built for the express 
purpose of producing high grade, mechan- 
ically perfect vehicles, and not in a converted 
shop, or make-shift, that merely assembles 
parts. There are very few complete automo- 
bile plants in the world. The National is one 
of them. \ 

Send lOo. in stamps for.jlie taandsomest and most complete 
"Auto Hook" ever pablished on the snbjeet of Automobiles. 

National Automobile and Electric Co, 

iiig East 22nd St.» Indianapolis, Ind. 
ROGER B. Mcmullen & co., chicaco, ills.. 

General Sales Agents for U. S. and Canada. 

Illustrated pamphlet mailedfreeto any address 



ASBE 
FIRE- FELT 

PURE ASBESTOS. 

REPUTE WITH AIR CELLS 
STRONG. UGHT. FLEXI 



IFIT STANDARD PIPE 
H.W. JOHNI 

•«EW YORK-CHICAGO 



5T0S 
COVERINGS 

ABSOLUTELY HRE PROOF 
PERFECT NON-CORDUCTOR& 
BLE. EASILY APPLIED. 




THREE FEET LONG. 

'', INCH TO 16 INCHES. 

5 M'F5G go. 

LADELPHIA BOSTON - 

LIOUID PAINTS & STArNS. 
ELECTRICAL' MATERIALS. 






_ 



"Pocket Kodak 
Portraiture " 

is the title of a daintily printed and 
instructive booklet about home picture 
taking, which has just been issued by 
the Kodak Press. The illustrations are 
all from the Kodak of 

Mr. Rudolf Eickemeyer, Jr., 

and include a number of his most charm- 
ing studies of child life. Free at the 
Kodak dealers'' or by mail. 

EASTMAN KODAK CO., 

Rochester, N. Y. 




ALWAYS 
READY 



No tinkering and fussing. " Just a turn 
of a wheel and she works." 

For perfect power for boats there is noth- 
ing made that in any sense competes with 
the 

Lozier Marine Gas Engine 

Our 1901 advance catalogue sent free 
upon request. 

THE LOZIER MOTOR CO., 

26 WATER ST., PLATTSBURGH, N. Y. 




■Catalogue nf latest Illndels for a Btamp.l 

1,- SMITH & WESSON, 

1 14 Stockbridge St., Spriogfleld, Mass. 



All varieties at iowei»t prices. Best Railroad 
Track and Wagon or Stock Scales iiiadt>. 
Also 1000 useful articles, including Sates, 
Sewing Machines, Bicycle?, Tools, etc. Sa"* 
Lists Free. Chit ago ."StALE Co.. ChicaEO. i 



Money. 



IFSSOP'S STEEL^^b^Vt" 

\J^^ FOR TOOLS, SAWS ETC. 

W!!! JESSOP A SONS L9 91 JOHN ST NEW YOR 



)1901 SCIENTIFIC AMERICAN, INC. 



